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(57) Abstract: Ibis inveolion lelales to ootain 
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monocyclic or bicydic ring, to their ose for die 
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DERIVATIVES FOR THE TREATMENT OF DIABETES, ESPECIALLY HPE II 

DIABETES 



This invention relates to certain novel imidazolinc-type compounds and 
5 analogues thereof, to their use for the treatment of diabetes, diabetic complications. 
15 mctaboUc disorders, or related diseases where impaired glucose disposal is present, to 

phannaccutical composittons comprising them, and to processes for their preparation. 

It is generaUy accepted that the control of blood glucose levels for the 

20 

10 treatment of patients diagnosed with type H diabetes will have a beneficial effect 

Established oral therapies for treating type n diabetes either improve insulin action or 
cause enhanced insulin secretion. Agents cuirenUy approved as therapies for type D 
25 diabetes patients that cause an enhanced insulin secretion contain a suIphonJyurea 

moieiy. These compounds act by depolarising the beta cell by modulating closure of 
15 the K-ATP channel. Additional compounds diat act at the K-ATP channel, which are 
not sulphonylureas compounds and which have a fast onset of activity and a short 
duration of action, are under consideration for treaunent of type U diabetes. One such 
compound is (->N-(trans-4-isopropylcyclohexanecaibonyl)-D-phcnylalanine (A- 
4166) (Brit. J. Pharm. 1997.120,137-145). 
35 20 AH agents that function at die molecular level by modulating the K-ATP 

channel have the potential for inducing hypoglycemia. Hypoglycemia is the major 
cause of adverse reactions in patients receiving sulphonyiurea therapy and the 
prevalence of hypoglycemic episodes can be as high as 20% of patients. Compounds 
that potentiate insulin secretion under hi^ glucose conditions and have littie or no 
25 effect at low Wood glucose levels would offer a distinct advantage in the treatment of 
type n diabetes. 

45 Compounds of the present invention potentiate the secretion of insulin from 

beta cells under high glucose conditions and have minimal effect under low glucose 
conditions. 

3^ The compounds are also operable in add itional disease states where imp »i»^H 

RluCQsc disposal is present. For examnie. these include caf d iovasculnr disease where 
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above nonnal glucose levels a re present or initial insulin resistanca has occurred. The 
comiwunds can also be use d to treat post operative insulin reastance induced hy 
anaesthesia. 

5 The present invention provides compounds of the following Formula (I), and 

the use of said compounds in die treatment of diabetes, especially Type II diabetes, 
diabetic coiiq>Iications, and metabolic disorders or telated diseases in particular where 
impaired glucose disposal is present 

10 The present invention provides imidazoline compounds of the following 

Fonnula (I): 



15 




R\ R^ R', and R* are each iixiependently hydrogen or C^^s aU^yl; or 
20 R* and R^, together with the caibon atoms to which they are attached, combine to 

fonn a C3.7 caibocyclic ring and R^ and R* are each independently hydrogen or Ci.g 
alkyl;or 

R* and R^. together with the caibon atom to which they are attached combine to fonn 
25 a C3_7 spirocaibocyclic ring and R^ and R^ are each independwitly hydrogen or C1.8 
alkyl; or 



wo 00/78726 



PCTAISOOaiSSl 



- 3 - 

and R^, together with the carbon atom to which they are attached, combine to fonn 
a C3.7 spirocarbocyclic ring and R' and R^ are each independently hydrogen or C|.g 
alkyl; 

5 r' is selected from the group consisting of hydrogen, €1.3 alkyl, optionally 
substituted aiyl, and an amino {Hotecting group; 

R^ is selected from the group consisting of hydrogen. C1.8 alkyl, C|.g alkoxy, C3.7 
cycloalkyl, C3.7 cycloalkoxy. €3,7 cyclo Ci^ alkyl. C3.7 cyclo Cj^g alkoxy. 
10 hydroxy, halo, caibo Ci-g alkoxy, halo Ci^ alkyl. halo Ci.g alkoxy, optionally 
substituted phen^ Ci^ alkyl. optionally substituted phenyl Ci.g alkoxy; 

R^ is selected from the group consisting of hydrogen, Ci.g alkyl, C|.g alkoxy, C3.7 
cycloalkyl, C3.7 cycloalkoxy, C3.7 cyclo Ci^ alk^. C3.7 cyclo C1.8 alkoxy, 
15 hydroxy, halo, carbo C1.8 alkoxy, halo Cm aUq^, halo Ci.g alkoxy. optionally 

substituted phenyl C1.8 alkyl. optionally substituted phenyl C^^g alkoxy, optionally 
substituted phenyloxy, (ietrahydropyran-2-yl)methoxy, C1.8 alkyl-S(0)n„ optionally 
substituted aiyl-Ci^ alkyl-S(0),„., CH3(CH2)p-2l-(CH2)q-Z2-. and z3^CH2)q'-Z2. 
t 

20 

where 

^^ and Z2 are each independentiy a bond. -0-, -S-. ^ , SO2. sulphoximino. or 
NR"; 

Z3 is hydroxy, protected hydroxy. NR"r", protected amino. SH, or protected SH; 

25 

Y is selected from the group consisting of -NR'CONR* or -(CH2XW(CH2)b- , 
wherein -{CIU)kW(CH2)b- » is optionally substituted with €1.4 alkyl or hydroxy; 
k is independently 0, 1. 2. 3, or 4; 
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bis independently 0, 1,2, 3, or 4; 

provided that the sum of k and b together is not more than 4; 
W is selected from the group consisting of a bond, O, S, SQj. SO, S02NR'". 
NR"*S02, NR'"*.CONR"\ NR'"CO, -C=C-. -C^C-, andC=0, 
5 R\ R' * and R* * * are each independently selected from the group consisting of 
h>'drogen. Cm alkyl, and benzyl; 

R"'* is selected firom the group consisting of hydrogen. alkyl, benzyl, and an 
amino protecting group; 

the group A is a monocyclic or bicyclic ring selected from 

10 benzene, n^hthalene, pyridine, pynmidine, pyrazine, pyiidazine, 1 ,23-triazine, l,i,4- 
triazine, 1.3r5-triazine, quinoline, isoquinoline. 1,5-naphthyridine, 1,6-naphthyhdine. 
1,7-naphthyridine, l,8-naphthyridine,2,6-naphthyrid3nc, 2,7-naphthyridine, 
quinazoline, quinoxaline, phthalazine, cinnoline, furan, thiophene, benzofiiran, 
benzo[b]thiophene, pynole, indole, imidazole, benzimidazole, imidazo[4,5- 

15 bjpyridine, imidazo[4,5-c]pyridine, oxazole, benzoxazole. oxazo]o[5,4-b]pyridine, 
oxazolo[4»5-b]pyridine. oxazolo[5,4-c]pyridine, oxazo]o[4^]pyridine, isoxazole, 
43-dihydroisoxazole, ben2o[d]isoxazole. thiazole, bcnzothiazole, pyrazole, indazole» 
isothiazole. benzo[d]isothiazole. 1,23-triazole. benzotriazole, 1^,4-triazole. 1,3,4- 
oxadiazolc, 1,2.4-oxadiazole, 1,2,5-oxadiazole, i;2,3-oxadiazole. 

20 benzo[l,2,5]oxadiazole, 1,3,4-thiadiazole, 1,2,4-thiadiazole, l,2,S-thiadiazole, 1,2,3- 
thiadiazole, benzori,2,S]thiadiazole, IH-tetrazoJe, imidazo[l,2-a]pyridine. 
inudazo[l,2-c]pyrimidine, iniidazo[l^-a]pyrazine. imidazo(l,2-blpyridazine, 
imidazo[l,2-a]pyrimidine, imidazo[2,l-b]thiazo]e, imidazo[5,l-b]oxazole, 
inudazo[ 1 ,2-a]imidazo)e, 

2 5 which may be fused widi a benzene ring to foim a tricyclic ring; 

R' is selected from the group consisting of hydrogen. Ci.g alkyl, Ci.8 alkenyl, Ci.8 
allcynyl, C^g alkoxy, C3.7 cycloaJkyl. C3.7 cycloalkoxy, C3.7 cyclo C1.8 alkyl, 
C3.7 cyclo C1.8 alkoxy, hydroxy, halo, cyano, niuro. foimyl, carboxy, caibo Cj^g 
30 alkoxy, halo Cm alkyl. halo Ci.g alkoxy, optionally substituted phenyl C1.8 alkyl. 
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optionally substituted phenyl Ci^g alkoxy, Ci.g alk)dthio. optionally substituted 
bcnzyllhio. CHjOH, amino. NHCO Ci.g alkyl, CONR"r". C0NHR*\ CH3(CH2)r 
0-(CH2)s-0.. CH3(CH2)t-0-(CH2)u-0-CH2, and a group of Fomula (11) 



5 




wherein 

the ring B is selected from benzene, naphthalene, pyridine, fiinm. benzofuran, 
thiopbene, or benzo[b]thiophene; 

10 r' and R'® aic independently selected from hydrogen, Cj^g alkyl. C^^ alkoxy. C3.7 
cycloalkyl, C3.7 cycloalkoxy, CH3OH. hydroxy, halo, cyano, nitro, carboxy, caibo 
C1.8 alkoxy. halo Ci^ alkyl. halo C1.8 alkoxy, optionally substituted phenyl, 
optionally substituted benzyloxy; 

15 R" , R'*, and R* ^ are each independently selected from the group consisting of 
hydrogen, aSkyi, optionally substituted aiyl Ci.g alkyl, and optionaUy 
substituted phenyl; 

R" and R" together with the nitrogen atom to which they are attached optionally 
combine to form a heterocyclic ting comprising the nitrogen and C2-6 alkylene, 
2 0 wherein the Ci^ alkylene is optionally substinjtcd with one or two C| .g alkyl groups 
or one carbon atom of the heterocyclic ring is optionally replaced by oxygen or sulfur 

R** is an amino acid residue selected from glycine, alanine. leucine, isolcucine, 
methionine, phenylalanine, or valine in which the carboxylate may form a caiboxylic 
25 acid oraCi.8 alkyl ester, 



PCTAISOOaiSSl 



- 6 - 

R" is selected firom hydrogen, Ci.g alkyl. Ci.g alkoxy. C3.7 cycloalk>i, C3.7 
cycloalkoxy, hydroxy, halo, cyano, nitro, caiboxy, caibo C1.8 alkoxy, halo C1.8 alkyl, 
halo Ci.g alkoxy, optionally substituted phenyl alkyl, optionally substituted 
phenyl C1.8 alkoxy, Ci^ alkylthio. amino, NHCX) Cj^ alkyl, <q)tionaIly substituted 
5 NHCO phenyl, optionally substituted phenyl; 

R'* and R" are independently selected from hydrogen, Cj^ alkyl, C1.8 alkoxy. 
hydroxy, halo, halo Ci^g alkyl, optionally substituted benzyloxy; 



10 p, r. and t are each independently selected a number consisting of 0» 1 , 2, 3, or 4; 
q, q', s, and n are each independently a number consisting of 1, 2, 3, 4, or 5; 
m and m' are each independently a number consisting of 0, 1, or 2; 

and provided that when Y is a bond or-O- and A is benzene and only one selected 
1 5 fix>m the group consisting of R^ r' and R^® is a non-hydrogen group, then at least one 
selected from the group consisting of R^ r' and R^*^ is selected from the group 
consisting of C2-8 alkenyl, C2-8 alkynyl, C4.8 alkoxy, C3.7 cycloalkoxy. C3.7 cyclo 
Ci.g allqd, C3.7 cycloalkyi, cyano, nitro, fonnj^, caibo Ci^g alkoxy, substimted 
phenyl, optionally substituted phenyl alkoxy, optionally substituted benzylthio, 
2 0 amino, NHCO Ci .8 alkyl, CONR"r". CONHR'*, CH3(CH2)rO-(CH2)s-0-. 
CH3(CH2)t-0-(CH2)u-0-CH2, and a group of Fdrmula (11) 




B is selected from the group consisting of benzene, wherein at least one selected from 
25 the group consisting of R'^ R*' and R" is a non-hydrogen gioup when B is benzene, 
naphtbalene,'pyridine, fiiran, benzofiiran, thiophene, or benzo[b]thiophene: 
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or when Y is a bond and A is a group of the formula 



-R8 
-R9 



or RIO \henR»is 

selected from the group consisting of Ci.8 alkyl, Ci^ alkenyl. Ci.g alkynyl, Cls 
alkoxy, C3.7 cycloalkyl. C3.7 cycloaJkoxy. C3.7 cycio Ci^g alkyl. C3.7 cycio C1.8 
alkoxy. hydroxy, nitro. formyj. caiboxy, caibo Ci^g alkoxy. halo C,^ alkyl. halo Cj^g 
alkoxy, optionally substituted phenyl Ci.g alkyl, optionally substituted phenyl Cj.g 
alkoxy, Cj.g alkylthio. optionally substituted benzyllhio. CH2OH. amino. NHCO Ci. 
8 alkyl. CONR^^R". CONHR^*. CH3(CH2)rO-(CH2)s-0-. CH3(CH2)i.O-(CH2)u- 
O-CH2. and a group of Formula (H) 



II; and 

phannaceutically acceptable salts and esters thereof. 

One embodiment of the present application is the use of a compound of the 
Formula I or a phannaceutically acceptable salt or ester thereof, in the manufacture of 
15 a medicament for treadng diabetes or a related disorder. 

Another embodiment of the present invention is a method of treating diabetes 
or a related disorder, which comprises administering to a patient a compound of 
Fomiula I. or a pharmaceutically acceptable salt thereof. 

In the above formulae, a "C^.g alkyl" group can be any alkyl group, branched 
20 or unbranched. containing up to eight carbon atoms, likewise, Ci.n' alkyl is a 

branched or unbranched alkyl containing up to n' carbon atoms whercing n' is an 
integer. Examples include methyl, ethyl, propyl, isopropyl, butyl, isobutyl. tertiary 
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butyl, pentyl and hexyl. PrcfciTBd values of Ci-g alkjd are Ci^ alkyi, and most 
preferably methyl and ethyl. 

The tenn X].g alkylthio** has the meaning known to the artisan. That is that 
one of the carbon atoms is replaced with a sulfur atom. 
5 A "C3.7 cycloalkyl** group is a saturated caibon ring having from 3 to 7 

carbon atoms. Such groups include, but are not limited to, as cyclopropyK cyclobutyl. 
cycloheptyl, cyclohcxyl orcyclopentyl. 

A X3.7 cycloalkyl-Ci_8 alkyl" group is one wherein the cycloaJkyl group is 
anached through a C i.g alkyl group to the base molecule. It is especially preferred 
10 that the alkyl group is Ci^ alkyl. 

A "Cx.g alkpxy** group is one of the above-mentioned Ci.g alkyl groups 

attached througfh oxygen to the base molecule, and prefeired examples are methoxy 
and ethoxy. 

A cycloalkox/* group is a C3.7 cycloalkyl group as mentioned above 
15 Linked throu^ an oxygen atom to the cycloalkyl as, for example, cyclopropyloxy, 
cyclopen.tyloxy and cyclohexyloxy. 

A **C3,7 cycloalkylCi.8 alkoxy** group is a C3.7 cycoalkyl-C|.8 ^ 
mentioned above linked through an oxygen atom to the base molecule as, for 
example, cyclohexylmethoxy. 

O 
It 

20 A "caibo(Ci.8)alkoxy" group is a — C— OC,^kyl example a 

cart)omethoxy or carboethoxy group. 

An "optionally substituted aryl" group is a mononuclear or polynuclear 
aromatic hydrocaibon group, for example phenyl or n^hthyl, which is optionally 
substituted with from one to three substituents each independently selected from the 

25 group consisting of Ci.g alkyl, C]^ alkoxy, caiboxy, hydroxy, cyano. halo. 

trifluoromethyi. SCH3, nitro, phenyl, 3,4-methylenedioxy, amino, and phenyl which 
is optionally substituted by from one to three substituents independently selected from 
the group consisting of C|.8 alkyl, C2.8 alkcnyl. Cm alkoxy. allcoxyhydroxymethyl. 
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alkoxyhydroxyfonnyl, Ci^ alkoxy. caiboxy. hydroxy, cyano. halo, trifluoromethyl, 
SCH3, nitro, phenyl, 3,4-inethylenedioxy. and amino., caiboxy, hydroxy. 

An "optionally substituted phenyl" group is a phenyl which is optionally 
substituted with from one to three substituents independently selected from the group 
consisting of C1.8 aUq^. Cj.^ alkoxy, carboxy. hydroxy, cyano, halo, trifluoromethyl, 
SCH3, nitro, phenyl, 3.4-meth34eaedioxy. amino, and phenyl which is optionally 
substituted by from one to three substituents independently selected from the group 
consisting of alkyl, Cj^ alkenyl. Ci^ alkoxy, alkoxyhydroxymethyl, alkoxy 
hydroxyformyl Ci^ alkoxy, carboxy, hydroxy, cyano, halo, trifluoromethyl, SCH3. 
nitro, phenyl, 3,4-methylenedioxy. and amino. 

An "optionally substituted benzylthio" group is a benzylthio which is 
optionally substimted with from one to three substituents independently selected fom 
the group consisting of Ci^ alkyl. Ci.g alkoxy. cariwxy, hydroxy, cyano, halo, 
trifluoromethji. SCH3. nitro. phenyl, 3,4-methyIenedioxy, amino, and phenyl which 
is optionally substituted by from one to tinee substituents independently selected from 
the group consisting of Ci^s alkyl. Cz^ alkenyl. C,.8 alkoxy, alkoxyhydroxymethyl, 
alkoxy hydroxyformyl. Ci.g alkoxy, carboxy. hydroxy, cyano. halo, trifluoromethyl, 
SCH3. nitro, phenyl. 3.4-methylenedioxy. and amino. 

An "optionally substituted benzyloxy" group is a benzyloxy which is 
optionally substituted witi) from one to three substituents independently selected from 
tiie group consisting of Ci^ alkyl, Ci^ alkoxy, carboxy, hydroxy, cyano, halo, 
trifluoromethyl. SCH3, nitro. phenyl, 3,4-methylen6dioxy, amino, and phenyl which 
is optionally substituted by from one to three substituents independently selected from 
die group consisting of Ci.g alkyl, alkenyl, Ci^ alkoxy, alkoxyhydroxymediyl, 
alkoxy hydroxyformyl, Cj^ alkoxy, carboxy. hydroxy, cyano. halo, trifluorometiiyl, 
SCH3. nitro, phenyl, 3.4-methylenedioxy, and amino. 

An "optionally substituted naphtiiyP group is a naphthyl which is optionally 
substituted with from one to Uuce substitucnls independently selected from, the group 
consisting of Ci^g alkyl. Cx.g alkoxy, carboxy, hydroxy, cyano. halo, trifluoromethyl, 
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SCH3» niiro, phenyl, 3.4-niethylcnedioxy, amino, and phenyl which is optionally 
substituted by from one to three independently selected ftx)m the group consisting of 
Ci,8 aikyl. Cj.g alkoxy. caiboxy, hydroxy, cyano, halo, trifluoromethyl, SCH3. nitro. 
phenyl, 3,4-inethylenedioxy, and amino. 



which is bound to the base molecule through a group of the formula: The 

optionally substituted aiyl group is defined herein above. 

A "optionally substituted aiyl-C].8 alky]-S(0)o)" " group is an optionally 

substituted aiyl which is bound to the base molecule through an alkyl-S(0)a" group, 
1 0 wherein the S- bonds to the base molecule. The optionally substituted aiyl group is 

as defined herein above. 

An "optionally substituted heteroaryl" group is a heteroaiyl group which is 

optionally substituted with one to three substinients each independently selected 

from the group consisting of Ci^ alkyl, C1.8 alkoxy, caiboxy, alkoxy cariwnyl, 
15 formyl, hydroxy, cyano, halo, trifluoromethyl, SCH3. nitro, phenyl. 3,4- 

methylenedioxy, amino, and phenyl which is optionally substituted by from one to 

three substituents each independently selected from the group consisting of C|.8 

alkyl, C1.8 aIkoxy» caiboxy, hydroxy, cyano, halo, trifluorometfiyl, SCH3, nitro, 

phenyl, 3.4-niethylenedioxy, and amino. 
20 An **ary]-C|^ alkyl" group can be, for example, optionally substituted phenyl- 

C1.8 alkyl or optionally substituted naphthyl-C^-s alkyl, such optionally substituted 

phenyl ornaphthyl groups being optionally substituted with one or more, preferably 

one to duce. substituents selected from, Cj.g alkyl. alkoxy, caiboxy. hydroxy. 

cyano. halo, trifluoromethyl, SCH3, nitro and amino. A preferred aryl-C^.g alkyl 
25 group is optionally substituted phenyl-(CH2)x- where x is 1 or 2, most preferably 

optionally substimted benzyl. Thus, die alkyl group serves as the link between die 

phenyl or naphtyl and the base molecule. 



5 



An ''optionally substituted COaiyl*^ group is an optionally substituted aryl 
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An "optionaJly substituted phcnyloxy" is a group wherein the phenyl group is 
attached to the base molecule through an oxygen, and such phenyl group is optionally 
substituted with one or more, preferably one to three, substituents selected from, Ci^ 
a^kyl, Ci.g alkoxy. carboxy, hydroxy, cyano, halo, trifluoromcthyl, SCH3. nitro and 
5 amino. 

The term "non-hydrogen group" means a substituent selected from the group 
of potential substituents for a given base molecule in which at least one atom of the 
substituent is caibon or a heteroatom other than hydrogen. 

An "optionally substioited phenylCi-g alkox/' is a group wherein die phenyl 
1 0 group is attached to the base molecule duough an aUcoxy group, and such phenyl 

group is optionally substituted with one or mote, preferably one to three, substituents 
selected from, Cj-g alkyl, C1.8 alkoxy, caiboxy, hydroxy, cyano, halo, 
trifluoromethyl, SCH3, nitro and amino. 

Of course, it will be understood Uiat '^optionally substituted** means that there 
15 may be zero non-hydrogen substituents. . 

An "aryl-Ci.8 alkoxy** group can be, for example, optionally substituted 
phenyl-Ci^g alkoxy or optionally substituted naphthyl-Cj.g alkoxy, such optionally 
substituted groups being optionally substituted with one or more, preferably one to 
tiuee, substiments selected from, for exaiiq)le, Cj.g alkyl, C]^ alkoxy, caiboxy, 
2 0 hydroxy, cyano, halo, trifluoromethyl, SCH3, nitro and amino. A preferred aryl-C| ^ 
alkyl group is optionally substituted pben^-(CH2)x- where x" is 1 or 2. Thus, the 
aryl is linked to the base molecule tiutni^ the alkoxy group. 
A halo group is preferably chloro, hromo or fluoro. 
A "halo ail^yl" or "halo Ci.g alkoxy** or "halo Cj.g alkylthio** is a 
2 5 substituent in which one or more, preferably one to three, hydrogen atoms on the C| .g 
alkyl moiety is replaced by a halo atom, preferably chloro, bromo or fluoro. 
Trifluoromethyl is one preferred haloalkyl group. 
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An '^alkoxyalkoxy*' group is of the fonnula CH3(CH2)p-0-(CH2)q-O-, where 
p is (M and q is 1-5, preferred cxainples being diose in which p is 0 or 1 and q is 1-3. 
especially methoxyetiioxy. ethoxyethoxy. etiioxypropoxy, ormethoxypropoxy. 

The tmn "spirocarbocyclic" means a ring which is fused to the base molecule 
5 through one shared tetravalent caibon atom to form two ring$ which are annelated by 
a single caibon atom. 

The "acyl** moiety, alone or in combination, is derived from an alkanoic acid 
containing from one to eight caibon atoms. The term "acy)** also includes moieties 
1 0 derived from an aryl caiboxylic add or heteioaiyl. 

As used herein, the teim "ax^ coupling" shall mean any appropriate method 
for coupling two aromatic or heteroaromatic rings known to the artisan. Such 
methods may include, but are not limited to Ullmann, Stille coupling or Suzuki 
coupling methods. The Suzuki coupling is an especially preferred coupling method. 
1 5 The Suzuki method using aiyl boronic acid derivatives, e.g. Ar-B(OH)2 and Pd 
catalyst is paiticularly preferred for use in the synthesis methods described herein. 
The artisan will appreciate that there are a variety of available Pd catalysts which are 
acceptable for the Suzuki coupting. One such Pd catalyst which is preferred for the 
methods described herein is Pd(PPb3)4. 
2 0 The artisan will also appreciate that there are a variety of available metal 

catalysts other than Pd which are acceptable for aiyl coupling reactions. 

The term "base molecule" means the ring system to which the named 
substituent is bound. 

The term "treating**, as used herein. descrit)es the management and care of a 

2 5 patient for the purpose of combating the di sease, condition, or disorder and includes 

the administration of a compound of present invention to prevent the onset of the 
symptoms or complications, to alleviate die symptoms or complications, or to 
eliminate the disease, condition, or disoitler. 

As used herein the term "amino protecting group** means any of the 

3 0 conventional amino protecting groups, sec, for instance. T. W. Greene, Protective 

Grouns in Organic Svnthesis. chapter 7, John Wiley and Sons. New York, 1981. and 
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by J. W. Barton* Protective Groups in Organic Chemistry, ch^ter 2, 
J. F. W. McOmie, ed.. Plenum Press, New York, 1973. Samples of such groups 
include but are not intended to be limited to benz^ and substituted benzyl such as 
3,4-dimethoxybenzyl, o-nitrobenzyl, and triphenylnieth)1; those of the formula 
5 -CX)OR where R includes such groups as methyl, ethyl, propyl, isoprojpyl, 
iS 2^;2-trichloroethyl, i-irielhyl-l-phenylethyl, isobutyi, l-butyl, t-amyl, vinyl, aJlyl, 

phenyl, benzyl, ^nitrobenzyi, g-nitiobenzyi. and 2,4-dichIorobcn2yl; acyl groups and 
substituted acyl such as foim^, acetyl, chloroaoetyl, dichloroaoetyi. trichloioacet^, 
tiifluoroacetyl, benzoyl, and ^methoxybenzoyl; and other groups such as 

20 

10 methanesuifonyi, Q-toluenesulfonyl, p-bromobenzenesulfonyl. iHiitiophenylethyl, 
p-toluenesulfonylaminocarbonyl. and the like. Preferred nitrogen protecting groups 
are benzyl, acyl. like benzyioxycarbonyl or t-butyloxycarbonyl, or siiyl or acetyl 
25 phenyloxycaibonyl. 

The teim ''protected amino" means that the amino group is substituted with an 
1 5 amino protecting group, as defined herein. 

As used herein the term "protected hydroxy** means that the hydroxy! group is 
substituted with any of the conventional hydroxy] protecting groups, see. for instance, 
T. W. Greene, Protective Groups in Organic Synthesis, chapter 2. John Wiley and 
Sons, New York, 1981, and by J. W. Barton. Protective Groups in Organic Chemistry . 
35 2 0 J. F. W. McOmie, ed., Plenum Press, New York, 1973. Examples of such groups 

include but are not intended to be limited to acetals, ethers such as silyl ethers and the 
like; esters such as formate, benzoylformate. acetate, phenoxyacetate and the like; 
carbonates such as methyl carbonate, ethyl carbonate, isobutylcaibonaie, benzyl, 
nitrobenzyl, and the like; and others such as nitrate, borate, phenylcarbamate, 
25 tetrahydropyranyl (THP), trityloxypyrinyl and the like. The artisan will recognise that 
the art includes other acceptable protecting groups as provided by the cited references. 
45 As used herein the term **protected SH* ' means that the thiol group is 

substituted with any of the conventional thiol protecting groups, see. for instance. 
T. W. Greene. Protective Groups in Organic Synthesis^ chapter 6. John Wiley and 
30 Sons, New York, 1981, and by J. W. Barton, Protective Groups in Organic Chemistry. 
J. F. W. McOmie, ed., Plenum Press, New York, 1973. Examples of such groups 



30 



40 



so 
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include but aie not intended to be limited to thioethers like benzyJthioether, 4- 
meth)^benzylthioether, p-nitrobenzylthioether, diphenylmethylthioether, substituted 
methyl derivatives such as methoxymethyl (MOM), isobutoxymetbyi, 2- 
tetrahydropyranyl. thioesters like, acetyl, benzoyl, thiocaibonates like t- 
5 butoxycaxbonyl, and the like. 



insulin secretion and as research tools. Certain compounds and conditions within the 
scope of this invention are preferred. The following onbodiments of this invention is 
not intended to limit the scope of this invention in any way Another embodiment of 
10 the present invention are compounds of Formula III which may be used as 

intermediates to prepare compounds of Formula 1 in which the group Y is a bond. 



wherein R\ K\ R\ R\ R^, R^ and.R^ are defined in the same manner as in Formula I 
and L is selected from bromo, iodo. or fluoro Ci^ alkylsulfonyloxy. 

15 

Preferred groups L are bromo, iodo, and trifluromethylsulfonyloxy, roost 
prefened bromo. 

In prefened compounds of the present invention R', R\ R', and R* are 
2 0 independently selected from hydrogen, methyl, or ediyl. In more prefared compounds 
R* and R^ are methyl and R^ and R^ are hydrogen, or R^ and R^ are methyl and R' and 
are hydrogen, or R', R^ R^, and R* are hydrogen. 



The compounds of the present invention can be useful for modulating 




m 



25 



R^ is preferably hydrogen or an amino protecting group. Particularly preferred 
R' is hydrogen. 
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In most prefciTcd compounds of the present invention all substitucnts R\ R^ 
R^, R^, and R^ at the imidazoline ring are hydrogen. 

Prcfcned groups Y are a bond, CX)NH, NHCO, N(CH3)CO, C0N(CH3), 
5 OCH2, CH2O, O. S, SO2, NH, NCH3, NHCONH, NHSO2, SO2NH, N(CH3)S02, 
S02N(CH3), CHOH. -C=C-, -C=C-, or C=0, more preferred a bond, CONH, NHCO, 
OCH2. CH2O. O. SO2, or -C=C-. Mostly preferred the group Y is a boid. 

Prefened substituents R* are selected from hydrogen, halo, methyl, ethyl, 
10 nifluoromethyl. methoxy, ethoxy, more preferred hydrogen, fluoro, or chloro, mostly 
prefened hydrogen. 

Preferred substituents R' are selected from hydrogen, Ci.g alkyl, Ci.g alkoxy, 
benzylcwty, hydroxy, halo, halo Ci^ alkyl, halo Ci.g alkoxy. (tetrahydropyran-2- 
15 yl)methoxy, Ci.g alk)dthio, CH3(CH2)p"-0-(CH2)q"-0-. in which p" is 1 or 2 and q" 
is 2 or 3. More prefened substituents R' are hydrogen, methyl, ethyl, propyl, butyl, 
propoxy. butoxy, CH3CH2-<HCH2)2-0.. or CH3-(HCH2)2-0-. 

Li most preferred compounds of the present invention R* and R' are both 
2 0 hydrogen or R* is hydrogen and R' is CH3-0-(CH2)2-0-. 

Prefened carfoocyclic or heterocyclic rings A in compounds of Formula I arc 
benzene, naphthalene, pyridine, pyiimidine, quinoline, isoquinoline, ftuan, thiophene, 
benzofiiran, n^htho[2,l-b]furBn,.benzo[b]thiophene, pyrrole, indole, imidazole, 

2 5 benzimidazole, oxazole, benzoxazole, isoxazole, 4,5-dihydroisQxazole, thiazole, 

benzothiazole. imidazo[l,2-a]pyridine, imidazo[2,l-b]thiazole, imidazo[l,2- 
ajbenzimidazole, imidazo[2,1-b]bcnzoxazole. imidazo[2,l-b]ben20thiazole; 

more prefened benzene, naphthalene, thiophene, benzofuran, pyrrole, isoxazole, 4,5- 
dihydroisoxazole, imidazo[l,2-a]pyridine; 

3 0 mostly pr e f ened benzene or benzofuran. 
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The following compounds of Fonnula la to Fonnula Ir arc preferred: 



fi) 




5 wherein 

the ring A* is selected from benzene, naphthalene, or thiophene which are attached to 
the indicated positions 3, 4, or 5 of the benzene ring; 

R" isCi.8 alkoxy OTCH3(CH2)p--0-(CH2)q«-O-, in which p^ is a number 0, 1,2. 3, 
or 4, and q* is a number 1. 2, 3, 4. or 5; 
10 R^. R^, and R*"* arc each independently selected from hydrogen, Ci.g alkyl. Ci^ 
alkoxy, C3.7 cycioalkyl. C3.7 cycloalkoxy, hydroxy, halo, cyano. nitro. carboxy, 
carbo Ci.g alkoxy. halo alkyl, halo Ci.g alkoxy, optionally substituted 
benzyloxy. 

15 In more prefeircd compounds of Fonnula la R^* is CH3-0-(CH2)2-0-. and 

the ling A* together with the substituents R**. R**, and R'*** is selected from phenyl, I- 
naphthyl, 2-naphthyl, 2-lhienyl, 3-thicnyl, 5-chloro-2-thienyI, 2-methoxyphenyl, 3- 
methoxyphenyl, 4-methoxyphenyl, 2-methy)phcnyl, 4-methylphenyl, 3-ffluorophenyl, 
4-fluorophcnyl, 4-chlorophenyl. 23-dichlorophcnyl, 2,4-dichlorophenyl, 3,5- 

2 0 dichloropheny], 2,4-dimcthoxyphenyl, 3,4-dimethoxyphcnyl, 3-chloro^fluorophenyl. 
2-trifIuoromethylphen)1. 3-trifluoromethylpheny]. 4-trifluoromethylphenyl, 34- 
bistrifluoromeihylphenyl, 3-nitrophenyl. 



(ii) 




PCT/DSOOniSSl 



. 17 - 

whmin 

the ring is selected from benzene, naphthalene, thiophene, pyridine, quinoline, or 
isoquinoline; 

5 is hydrogen, Ci^ alkyl. C3.7 cycloalkyl. halo Ci_g alkyl. or halo; 

R®* is selected from hydrogen. Ci^ alkyl, Ci^g alkenyl, Ci.g alkoxy, €3,7 
cycloalkyl, C3.7 cycloaikoxy, hydroxy, halo, cyano, nitro, cartwxy, caibo Cj^ 
alkoxy. halo Cm alkyl. halo C1.8 alkoxy, optionally substituted benzyloxy. 
aUqithio, CHjOa amino. NHCO Ci.g alkyl. CONR*^"^ CHaCCHaV-O- 

10 (CH2)s'-0-. CH3(CH2)f-CHCH2)u'-0-CH2S 

R^ and R^°^ are independently selected from hydrogen, C]^ alkyl, C|.8 alkoxy, 
hydroxy, halo, halo C14 alkyl, optionally substitiited benzyloxy; 
R'^ and R^^^ are each independently selected from the group consisting of hydrogen, 
Ci.g alkyl, optionally substituted aiyl alkyl. and optionally substituted phenyl, 

15 or R^^ and R"^ together with the nitrogen atom to which they are attached may 
combine to form a heterocyclic ring comprising the nitrogen and alkylene, 
wherein the Ci^ alkylene is optionally substituted with one or two Cj.g alkyl groups 
or one carbon atom of the heterocyclic ring is optionally replaced by oxygen or sulfur, 
r* and t* are each independently a nimiber consisting of 0, 1, 2, 3, or 4; 

20 s* and u* are each independendy a number consisting of 1, 2, 3. 4. or 5; 

with the proviso that R^, R**, R**, and R** together are not hydrogen, if the ring A* 
is benzene. 

In more preferred compounds of Formula lb R^ is hydrogen or Ci^ alkyl. 
2 5 paiticulariy prefened hydrogen or methyl which is preferably attached to the indicated 
position 2 of the benzene ring. 

In more prefened compoimds of Fomiula lb the ring A** together with the 
substiiuenls R^, R'*'. and R^^^is selected from 1-naphthyl, 2-naphthyl. 2-thicnyl. 3- 
30 thienyl, 5-chIoro-2-thienyl, isoquinolin-4-yl. pyridin-3-yl. 2-methoxyphenyl, 3- 
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methoxyphenyl. 4-inethoxyi^en)d, 2-methylphenyI. 3-incthylphcnyl, 4-inethylpheny], 
3-fluoiophenyl, 4-fluQrophenyU 4-chlorophenyI. 2,4-dichlon)phen)i» 3^- 
dicblorophen^. 3^oio-4-fli]QrophenyU 2-trifluoromethylphenyl. 3- 
irifluoromeihylphenyl, 4-trifluon>methylphcnyJ, 3^-bistrifluoromethylphenyl. 3- 
5 nitrophenyl, 4-iiitrophenyl, 2-aminophcnyI, 3-aininophenyl. 4-hydroxyphen^, 4- 
(hydroxymethyl)phcnyl, 4-bromophcnyl, 4-ethyiphenyl, 4-hcptyiphenyl, 4- 
pcntylphenyl, 4-cyanophenyl, 4-(mcthyllhio)phcnyl, 4-(hydroxycarbonyl)phcnyl. 4- 
(inethQxycaibonyi)phenyl, 4-(ethoxycarbonyl]|phenyl, 2-(l-buten-]-yl)pheny]. 3-(l- 
buten-i-yl)phenyl, 4-<l-buten-l-yl)phenyi. 4-(N-phenylaininocari)onyl)pheii^. 4-(N- 
10 hcxyIaminocaibon>i)phenyl. 3-(acctyIamino)pheDyl, 4-(2-inethoxyethoxy)phenyl, 4- 
(2-methoxyetboxy)mechylphenyL 




15 wherein 

the ring B° is selected from benzene, naphthalene, or thiophene; 
j^ifc pi& j^wc ^ independently selected from hydrogen, Cj.g allcyl, Ci.^ 
alkoxy, C3.7 cycloalkyl, C3.7 cycloalkoxy, hydroxy, halo, nitro, halo C14 alkyl, 
opdonaJly substituted benzyloxy. 

20 

in more prefened compounds of Fbnnula Ic the ring together with the 
substitucnts R*^, R*^. and R*^* is selected from phenyl, 2-thienyl. 3-thicnyl. 5-chlon>- 
2-thien^, 2-methoxyphcnyl, 4-methylpheny], 4-fluoropheny], 4-chlorophenyl. 3,5- 
dichlorophenyl, 4-trifluoromethyipheny], 3,5-bistrifluorometh^phenyl. 3-nitropheny], 
25 2.4,6-trimethylphenyl. 
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wherein 

the ring B** is selected from benzene, naphthalene, or thiophene which are attached to 
5 the indicated positions 4, 5, or 7 of the benzofuran ring; 

R** is hydrogen, Cj^ alkyi, halo Ci^g alkyl, Ci.g alkoxy, or halo; 
R'" is selected from hydrogen, alkyl, Ci.8 alkoxy. C3.7 cycloalkyU C3.7 
cycloalkoxy, hydroxy, halo, cyano, nitro, caiboxy. caibo Ci.g alkoxy, halo alkyl, 
halo alkoxy, optionally substituted benzyioxy, Cj^ alkylUiio, amino. NHCX) 
10 C1.8 alkyl; 

R*^ and R"^ arc independently selected from hydrogen, Cj.g alkyl, C|.8 alkoxy, 
hydroxy, halo, halo Ci^ alkyl, optionally substituted benzyioxy. 

bi more preferred compounds of Formula Id R^ is hydrogen, fluoro, chloro, 
15 methyl, trifluoromethyl, or methoxy, paiticularly preferred hydrogen, and together 
with the substituents R***, R*". and R""* is selected from phenyl, 2-thienyl, 3-thienyl, 
5-chloro-2-ihienyl, 1-naphthyl, 2-naphthyl, 2-mcthoxyphcnyl, 3-methoxyphenyl, 4- 
roethoxyphcnyl. 2-niethylphcnyl, 4-methylphenyl, 3-fluorophcnyl, 4-fluorophcnyl, 4- 
chlorophenyl, 3,S-dichlorophenyl, 2.4-djchIorophenyl. 2-trifluoroinethylphenyI, 3* 
2 0 trifluoromediylphenyl, 4-triflitoramediylphenyl, 3,S-bistrifluofoniethylphenyl, 3- 
nitrophenyl, 2,4,6-trimethyIphenyl. 3-aminophenyl, 3-chloro-4-fluQn>phenyl, 4- 
(methylthio)phenyl, 3-(acetylamino)phenyl. 
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wherein 

R^', R**, and R** are independently selected from hydrogen, C j.^ alkyl, halo Ci.8 
5 alkyl. Ci.galkoxy, or halo; 

wifl) the proviso Aat R^ or R^ are not bromo, if they are attached to the indicated 
position 5' of the benzoftiran ring and the other one of both as well as R^* is 
hydrogen, and if the bcnzofuran ring is attached to the indicated position 4 of the 
benzene ring. 

10 

In more prefened compounds of Fonnula le R^' is hydrogen, fluoro. or chloio. 
particularly prefmed hydrogen, and R^ and R^ each are independently hydrogen, 
fluoro, chloro, bromo, methyl, methoxy, or trifluoromethyl, particularly preferred 
hydrogen or bromo. 

15 



(▼0 




wtiereiD 

the ring B' Is selected from bftwrnr, naplithalefie, bemofnnui, or tfabphene which are attached to 
20 die hidkated positions 3 or 6 of the imidazori,2-a]pyrldine ring; 

R"', R**', and R"^ are each independently selected from hydrogen, C| .g alkyl, Cj.g 

alkoxy, hydroxy, halo, halo C|^ alkyl, optionally substituted benzyloxy. 
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In more preferred compoimdls of Formula If the ring b' together with the substituents 
R^, l^w ^ j^m I, selected from phenyl, Z-thknyl, 3*thienyl, 1-naphthyi, 2-naphthyl, 2- 
benu^kiraoyl, TrtaelboxjpheajU 3-meth o» j pl i eu yl, 4-oMtboz7phen7l, 4-oietfajrlphcnyI, 2y4- 
dkhlorophenyL 

5 




wherein 

the iiDidazo[l^-a]pyridine ring is attached to the indicated positions 2 or 4 of die 

10 benzene ring; 

R'» is selected from hydrogen. Ci.8 aJkyl, halo Cj^ alkyl. Ci.g alkoxy. C3.7 
cycloalkyl, C3.7 cycloalkoxy, hydroxy, halo, cyano, nitro. caiboxy. caibo Ci.8 
alkoxy. halo C14 alkyl. halo Ci.g alkoxy, optionally substituted benzyloxy; 
with the proviso diat R** is not hydrogen, if the ioudazo[l .2-a]pyridine ring is 

15 attached to position 4. 



in more preferred compounds of Formula Ig R** is hydrogen, fluoro. chloro, 
hramo, methyl, methoxy, or benzyloxy. 




20 (Yia> " Ih 



wherein 

is selected from hydrogen, C1.8 alkyl, C3.7 cycloalkyl. halo C1.8 alkyl, Cj.g 
alkoxy, halo, <^onaIiy substimted benzyloxy. 

25 
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In more piefened compounds of Fonnuia Ih is hydrogen, fluoit). chloto. 
faromo, methyl, particularly prefencd hydrogen. 




wherein 

the group T is selected from -0-. -S-, -NH-, and -N Cm aUtyl-; 

R" is selected from hydrogen, Ci.^ alkyl, C3.7 cycloallcyl, halo Ci^g alkyl, Ci^g 

alkoxy, cyano. nitro, halo, optionally substituted benzyloxy. 

In more preferred compounds of Formula II the group T is -0-, -S-, -NH-. and 
-NCH3-, particularly preferred -S-. and is hydrogen, chloro, methyl, or methoxy. 




15 

wherein 

R*^ is selected from hydrogen, C^^ alky], halo C1.8 alkyl, cyano, nitro, halo, foiroyl. 
In more preferred compounds of Fonnuia li R^ is hydrogen or formyl. 



(xi) 




wherein 
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is selected from hydrogen. Ci.8 alkyl, halo Ci^g alkyl, cyano. niiro. halo, 
hydroxy, C]^ alkoxy, optionally substituted bcnzyloxy. 

In more preferred compounds of Fbnnula Ik R'^ is hydrogen. chloio» hydroxy. 
5 methyl, or methoxy, particulariy prefenred hydrogen. 




li 



wherein 

10 r" is selected from hydrogen. C^^ alkyl, halo Ci.8 aikyl, Ci.8 alkoxy, cyano, halo. 
In more preferred compounds of Fonnula D R" is hydrogen or chloro. 



(xiii) 




wherein 

the ling B"* is selected from benzene, naphthalene, or pyridine; 

is selected from hydrogen ^ halo; 
R**" is selected from hydrogen. Cj^ alkyl, C^.^ alkoxy. C3.7 cycloalkyl, C3.7 
20 cycloalkoxy, hydroxy, halo, cyano. nitro, caiboxy, caibo Ci^ alkoxy, halo Cm alkyl, 
halo Ci_g alkoxy, qytionally substituted benzyloxy; 

R**" is selected from hydrogen. Ci^ alkyl, C|.8 alkoxy, hydroxy, halo, halo Ci^ 
alkyl, optionally substituted benzyloxy. 
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In more preferred conqpounds of Fomnila Im R is hydrogen and the ring B™ 
together with the substituents R""* and R^^ is selected from phenyl, 2-pyridinyl, 4- 
methoxyphenyU 3-methoxyphcnyl, 34iydroxyphcnyl, 3-propoxyphcnyl, 3- 
benzyloxyphenyU 4-propoxyphenyT, 4-methylphenyl, 4-chlorophenyl, 4-fluorophenyl, 
5 2-uifluoromethylpheny], 2-ethylphenyl, 4-butylphenyi. 



10 the ring is selected from benzene, naphthalene, or pyridine; 

R"° is selected from hydipgen, Ci^ alkyi, C^^ alkoxy, C3.7 cycloalkyl, C3.7 
cycloalkoxy, hydroxy, halo, cyano, nitro. carboxy. carbo Ci^ alkoxy, halo Cj^ alkyl, 
halo Ci.g alkoxy, optionally substituted benzyloxy. amino, NHCX) alkyl, 

optionally substituted NHCO phenyl, optionally substituted phenyl; 
15 R'^ is selected from hydrogen, C|.g alkyl. C|.g alkoxy, hydroxy, halo, halo Ci^ 
alkyl, optionally substituted benzyloxy. 

In more preferred compounds of Formula In the ring B" together with the 
substituents R'^° and R^^ is selected from phenyl, 2-naphthyl, 4-methylphcny], 3- 
2 0 medi^]dienyl, 2-methylphenyl, 2,4-dimeth^phenyl, biphenyl, 3-chlorophenyl, 4- 

chlorophenyl, 2.6-dichlorophenyl, 4-fluorDphenyl, 3-f1uorophenyl, 2,6-difluorophenyl, 
4-aminophenyl, 4-(benzoy]amino)phenyl, 4-(hydroxycarbonyl)phenyi. 4- 
(ethoxycarbonyl)phen>i. 



Cxhr) 




In 



wherein 
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(XT) 




wherein 

R**** is selected from hydrogen, Ci.g alkyl. Ci.g alkoxy, G3.7 cycloalkyl, C3.7 
5 cycloalkoxy» hydroxy, halo, cyano. nitro, halo Ci^ alkyl, halo C1.8 alkoxy, optionally 
substituted benzyloxy, optionally substituted phenyl; 
R'^'is selected from hydrogen, Ci.g alkyl. Ci^g alkoxy, hydroxy, halo, halo 
alkyl, optionally substituted benzyloxy. 

10 in more preferred compounds of Fonnula lo the phenyl ring together with the 

substituenis R^^ and R*^ is selected from phenyl, biphenyl, 2,6-dichlorophenyl, 3,4- 
dichlorophenyU 4-fluorophenyl, 2-bromophenyl. 




15 

wherein 

die group Y** is OCH2 or CHjO; 

R*** is selected from hydrogen, C] .g alkyl. C 1 .g alkoxy, C3.7 cycloalkyi , C3.7 
cycloalkoxy, hydroxy, halo, nitro. halo d-g alkyl, optionally substituted benzyloxy. 

20 

In more preferred compounds of Fbnnula Ip R*^ is hydrogen or methoxy. 
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(xvU) 




wherein 

the group is NHCO, NHCXDNH, or OONH; 
5 R'** is hydrogen or halo; 

is selected froni hydrogen. Ci^ alkyl, Ci^ alkoxy, C3.7 cycloalkyl. C3.7 
cycloalkoxy, hydroxy, halo, nitro, halo alkyl. optionally substituted benzyloxy. 

In more piefcncd coinpoiuids of Fonniila Ip r'^ and R*" are independently 
10 hydrogen or fluoro. 




wherein 
15 b' is 0,1. 2, or 3; 

R** is selected from hydrogen. C^g allqrl, C1.8 alkoxy. C3.7 cycloalkyl, C3.7 
cycloalkoxy, hydroxy, halo, halo Cm alkyl, optionally substituted benzyloxy. 

In more preferred compounds of Fonnula Ir R*" is hydrogen, methyl, or ethyl. 

20 The aitisan will recognise that there are a number of processes which could be 

used to prepare desired imidazoline compounds. See for example, medChem. 
1990, 33. 2501-8 (uses (CHifm^); J.ChenLSoc. 1947, 497 (uses {CHiNRzh and 
TsOIV200-220'*O: J j\m.Chem.Soc. 1953. 75, 2986-8 (uses (CHiNHjh and 200- 
220^0; J.Mcd.Chem. 1987. 30, 1482-9 (uses Al(CHj)3 and (CHjNHj)!); Tetrahedron 

25 Lett. 1990. 31. 1771-74 (uses (CHzNHj)!); J.Org.Chcm. 1987. 52. 1017-21 

(La(OS02CF3)3 and (CHjNHjW; Zh.PiikLKhim. 1970. 43. 1641 (CA:73:77138r) 
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(uses (CH2NIt)2 and strongly acidic cation exchange reagcnl); ArchJhana 1986, 
319, 830-34 (uses (CHiNHjW; JJIctcrocycl.Chem. 1990, 27. 803-5 (uses 
(CH2NH2)2); Tetrahedron 1995, 51, 6315-36 (uses two step process with 1) H2S and 
HjCIthcn 2KCH2NH2)2). 

5 

Ftefeired methods to fonn an imidazolme ring are: 
1) treatment of a bcnzonitrile of Fomiula FV (G = cyano) with hydrochloric acid in 
an alcohol like methanol or ethanol followed by reaction with a diamine of Rsrmula 
V, preferably with 1,2-diaminoethane 
10 2) heating ofa bcnzonitrile ofFbnnula IV (G = cyano) with a diamine of FdnnulaV 
in the presence of p-toluenesulfonic acid at temperatures 200 - 220 
3) heating of a bcnzonitrile of Fonnula IV (G = cyano) with a diamine of Fonnula V 
in the presence of a catalytic amount of carbon disulfide, preferably in neat 1,2- 
diaminoethane 

15 4) heating ofan2-amim)ethylamideofF6nnula VI with POQa 

General methods of synthesis for the compounds of the present invention are 
described in Schemes below. 



30 
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I (R5 = H) 

Scheme I describes the formation of an imidazpUne ling in compounds of 
5 Fonnula I where is hydrogen from 1 ^-diamino compounds of Fonnula V and 
inteimediates of Fonnula IV. in which the group G is a suitable precursor for an 
imidazoline. The artisan wiU appreciate that this transformation indicated in Scheme I 
can also be carried out to prepare any other precursor of compounds of Fonnula 1 
which contains an imidazoline ring and which may be used to prepare con^unds of 

1 0 Fdrmula 1 by manipulation of any substitucnt or R^ auached to the benzene ring or 
R' to R'^ attached to the ring3 A or B. In particular, these methods may also be used 
to prepare phenylimidazoline intermediates for the synthesis of compounds of 
Formula I which are formed by reaction with intennediates containg the ring A under 
fonnation of the group Y. Pnefetied groups G are cyano, carboxy, or carbo Ci.g 

15 alkoxy. 

In a specific preferred procedure the transfonnation of an 2-aminoeihyl amide 
VI to an imidazoline may also be carried out with a silylating agent This 
transfonnation is outlined in Scheme D for the case in which R\ R\ R\ and R^ are 
hydrogen, but it may also be carried out for cases in which R*. R^ R^, and R* are any 
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Other subsduient accordiiig to Fonnula I. The 2-airanoethyl amides VI ait preferably 
obtained from intomediates of Formula IV in which G is caibo C^.g alkoxy by 
heating with 1,2-diaminoethane. 

5 Scheme n 




X = a.l I {R1,R2.R3 R4 R5^H) 



Cyclisation is induced by a dljdadng agent or a mixture of silylating agents, 
10 optionally in the presence of a soluble or insoluble base, e.g. triethylamine or 

dimethylaminomethyl polystyrene and a solvent Useful reagents arc e.g. described in 
FLUKAChemikfl. ''Silylating Agents** (1995) ISBN 3-905617-08-0 and the titerature 
cited therein. 

In a more preferred embodiment, these silylating agents are trimethylsilyl 
15 halides, TMS-X (e.g. trimethylsilyl chloride or trimethylsilyl iodide) or hexamethyl 
disilazane, HMDS or trimethylsilyl diethylamine. TMS-DEA or mixtures of them. In 
the most preferred embodiment the reactions arc carried out either in dichloromethane 
with an excess TMS-Q or. more preferred, TMS-I in presence of triethylamine or 
dimethylaminomethyl polystyrene at ambient temperature, or in neat HMDS or a 
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mixture of HMDS / TMS-CI 100: 1 . without additional base and solvent at SO^C to 
reflux, preferably a KfC to 90"C. In some cases, using TMS-X as cyclizing reagent, 
excessive reagent has to be added in several portions within a period of time (up to 
about a week) to ensure complete conversion. The process described herein is 
5 compatible to many functionalities present in an organic molecule, e.g. unprotected 
hydroxy, unprotected amino, olefinic double bond, cyano, nitro, aromatic halogen, 
amide, and it is successful in some cases, when conventional methods fail (Chem. 
Pharm. BuU. 1980, 28, 1394-1402). 

1 0 The process described in Scheme n affords numerous advantages over similar 

methods known in the art The transformation can be achieved in high yield and under 
mild conditions, whereas, methods known in the art require the use of extreme 
conditions or reagents. 

15 Scheme m 




+ 




R« 



III 



VII 



aryl coupling 




I (Y = bond) 
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Scheme m describes the synthesis of coizqx)imds of Fonnula I in which the 
group Y is a bond from intennediates of Fcomulalll andl^mnida Vn by an aryl 
coupling reaction. Such aryl couplings are any appropriate method for coupling two 
aromadc or heteroaromatic rings known to the artisan. These may include, but are not 
5 limited to UUmann» Stille, or Suzuki coupling methods. The Suzuki coupling is an 
especially preferred coupling method using intermediates of Formula m in which the 
leaving group L is selected from bromo, iodo. or flooro Cm alkylsulfonyloxy, more 
prefored bromo. and intennediates of Formula VII in which L' is B(0H)2. The 
Suzuki method is catalysed by a Pd catalyst The axtisan will qjpreciate that there are 
10 a variety of available Pd catalysts which are acceptable. One such Pd catalyst which is 
preferred for the methods described herein is Pd(PPh3k 

Scheme FV 

15 




VIII IX 




1 (Y = 0CH2) 



Scheme V 
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X XI 




I {Y = CH20) 

Schemes IV and V describe the synthesis of compounds of Fonnula I in which 
the group Y is OCH2 or CH2O, respectively. The compounds may be prepared by 
5 aikylation of (helero)aromatic hydroxycompounds of Formula Vin or Fonnula XI 
with compounds of Fonnula IX or Fomiula X, respectively, which contain a leaving 
group U\ preferably a halo group, more prefencd bromo or chloro. The skilled 
artisan will q)preciate that there are a large number of methods available for such a 
tiansfonnation. In a prefentd method the reactants are heated in an ineit solvent like 
10 acetone or butanone in the presence of a base like potassium caibonate. 



Scheme VI 
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I (Y = NR'"CO) 



Scheme Vn 




I (Y = CONR") 



Schemes VI and Vn describe the synthesis of compounds of Fonnula I in 
which the group Y is an amide group NR*"CO or CONR'", respectively, and R*" is 
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selected firoin the group consisting of hydrogen. Cm alk)i, and benzyl. The 
conqxiunds are prepared by standard methods for formation of such an amide bond 
which are well known to those skilled in the art using (hetero)aromatic amines of 
Formula XII or Formula XV and derivatives of (hetcro)aromatic carbox^c acids of 
5 Formula XIII or Formula XIV. The group L' " in those carboxylic acid derivaii ves 
may be a hydroxy group, a halo groq), preferably chloro, representing acid chlorides 
of Fonmula XIII or Formula XIV (L*" = CI), or any other leaving group known from 
the art which activates a carboxylic acid for such a condensation reaction. 

10 Scheme Vm 




I (Y = NR'CONH) 



Scheme VDI describes the synthesis of compounds of Formula 1 in which the 
1 5 group Y is a group NR*CONH wherein R' is selected from the group consisting of 
hydrogen, Cm alkyl, and benzyl. The compounds may be prepared by addition of 
aromatic amines of Formula XVI to (hetero)aromatic isocyanates of Fonnula XVn 
which can be carried out by standard methods which are well known to the skilled 
aniaan. 
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t (Y= — (CHa).,-) 

5 

Scheme DC describes the synthesis of compounds of Formula I in which Y is a 
group -C^-(CH2)b-. in which b* is a number selected from 0. 1 , 2, or 3, The 
compounds may be prepared by reaction of intermediates of Fonnula ID with 
terminal alkynes of Formula XVIIL The skilled artisan q)preciates that a number of 

1 0 methods for this reaction is known in the ait Preferred leaving groups L in 

compounds of Formula III arc bromo or iodo. The reaction is carried out in the 
presence of a Pd catalyst like Pd(PPh3)4. PdCl2(PPh3)2, Pd(OAc)2(PPh3)2, a Cu(I) 
halide like Cul, and in the presence of a base, preferably in an ozganic amino 
compound like triethylamine, diisopropylamine. tiibutylamine, propylamine, 

15 butylandne, diethylamine, piperidinei pyrrolidine or a mixture of such an amine with 
an inext solvent liice DMF. The reaction may be canied out at ambient or elevated 
temperature up to reflux of the mixture. In a preferred method, a mixture of an aryt 
halide of Fonnula III (L = Br, D, an alkyne of Formula XVin, and triethylamine is 
heated a 50 - 90 ^'C in the presence of Cu(D iodide and PdCljffPhsh or Pd(PPh3)4. 
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Scheme X 




I (Y» -{CH^^ — = — ) 

5 

Scheme X describes the synthesis of compounds of Fonnula I in which Y is a group - 
(CH2)k'-C^- and k' is a number selected from 0. 1, 2, or 3. The reaction is carried 
out under the same conditions as described for Scheme DC starting from alkynes of 
Formula XIX and aromatic halides of Fomiula XX. Preferred leaving groups 

10 

By virtue of their acidic moieties, some of the compounds of Formula I 
include the pharmaceutical ly acceptable base addition salts thereof. Such salts include 
those derived firom inoi^nic bases such as ammonium and alkali and alkaline earth 
metal hydiuAides, carbonates, bicaibonates, and the like, as well as salts derived from 
15 basic organic amines such as aliphatic and aromatic amines, aliphatic diamines, 
hydroxy alkamines, and the like. Such bases useful in preparing die salts of diis 
invmtion thus include ammoniimi hydroxide, potassium carbonate, sodium 
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bicarbonate, calcium hydroxide, methyiamiiie, diethylamine, ethylenediamine, 
cyclohex^ainine, ethanolamine and the like. 

Because of a basic moiety, some of the compounds of Fbimula I can also exist 
as phaimaceutically acceptable acid addition salts. Acids commonly employed to 
5 form such salts include inorganic adds such as hydrochloric, hydrobromic, 
hydroiodic, sulfuric and phosphoric acid, as well as organic acids such as para- 
toluenesulfonic, methanesulfonic, oxalic, para- bromophenylsulfonic, carbonic, 
succinic, citric, benzoic, acetic acid, and related inorganic and organic adds. Such 
pharmaceutically acceptable salts thus include sulfate, pyrosulfate, bisulfate, sulfite, 

20 

10 bisulfite, phosphate, mono-hydrogenphosphate, dihydnogenphosphate, metaphosphate, 
pyrophosphate, chloride, bromide, iodide, acetate, propionate, decanoate, capiylate, 
acrylate, formate, isobutyrate, heptanoate, propiolate, oxalate, malonate, sucdnate. 
25 suberate, sebacate, fumarate, maleate, 2-butyne-l,4 dioate, 3-hexynG-2, 5-dioate, 

benzoate, chlorobenzoate, hydroxybenzoate. methoxybenzoate. phthalate, 

15 xylenesulfonate, phenyl acetate, phenylpropionate, phenylbutyrate, dtrate, lactate, 
hippurate, ^-hydroxybutyrate, glycollate, maleate, taitrate, methanesulfonate, 

30 

propanesulfonatc, naphthalene-I-sulfonate, naphthalene-2-sulfonate, mandelate and 
the like salts. 

In addition, it is recognised thai compounds of the present invention may form 
35 20 a variety of solvates with a number of different solvents. Representative solvates can 

be useful as final embodiments of the present invention or as intermediates in the 
isolation or preparation of the final embodiments of this invention. For example 
solvates can be prepared with lower alcohols such as ethanol and with alkyl esters 
such ethylacetate. 

25 It is recognised that various stereoisomeric forms of the compounds of 

Formula I may exist. The compounds may be prepared as racemates and can be 
45 conveniently used as such. Therefore, the racemates, individual enantiomeis 

(including, but in no way limited to atropisomeis), diastereomers, or mixtures thereof 
form part of the present invention. Unless otherwise spedHed, whenever a compound 

30 is described or referenced in this specification all the raconates, individual 

SO 
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enantiomefs, diastereoraen, or mixtures thereof are Included in said reference or 
description. 

In addition to the phazmaceutically acceptable salts, other salts are included in 
the invention. They may serve as intermediates in the purification of compounds or in 
5 the preparation of other, for example pharmaceuucally acceptable, add addition salts, 
or are useful for identification, characterisation or purification. 

The aiti&an qypreciates that, m some instances, desired isomeric fonns may be 
obtained using separation mediods which are generally known. 

10 Compounds of Fomiula (I) have primary action during hyperglycemia in that 

they improve glucose tolerance without producing marked reduction in basal plasma 
glucose levels. 

Compounds of the invention were active in screens for activity using assays 
15 based on the use of BTC6 cells, for exanqsle as described by Poitout,V et al. Diabetes 
44:306-313 (1995) and D'Ambra et al Endocrinologv. 126: 2815-2822 (1990)] and 
rat Langeihans islets, for example as described by Lacy, P.E and KosUanovsky.M. 
Diabetes (1967),and as described in more detail in hereinbelow, and in an Intravenous 
Glucose Tolerance Test as described hereinbelow. 

2 0 The invention fui&er includes a metiiod of treating diabetes in which an 

effective amotmt of a compound of formula (I) or a pharmaceutically acceptable salt 
or ester thereof is administered to a patient requiring such treatment. 

25 Prenaratlong and Examples 

The following examples and preparations are provided merely to further illustrate the 
invention. The scope of the invention is not in any way limited or to be construed as 
merely consisting of the following examples. In the following examples and 

3 0 preparations, melting point, nuclear magnetic resonance spectra, mass spectra, high 

pressure liquid chromatography over silica gel, gas chromatography, N J^- 
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dimethylfonnaxnide, palladium on charcoal, cetrahydrofuian, ethyl acetate, thin layer 
chromatography and elemental analysis axe abbreviated MPl or m.p., NMR, MS, 
HPLC, GC DMF, Pd/C, TBF, EtOAc, TLC and EA respectively. The tenns "EA", 
TLC", "NMR", and "MS", when being utilised in the preparations, indicate that the 
5 data indicated was consistent with the desiied stzuctioe. Reported melting points are 
imconected and yields are not optimised. 

Intennediate 1 ; Ethyl 5-Bromo-2-(2-methoxyethoiiy)beiiziiate 

10 

To a soJution of 20 g (81.6 mmol) of ethyl 5-bromo-2*hydfx>xybenzoate (prepared by 
the proceduie from J.Cbem.Soc., Peildn Trans. 1, 1977. 1647) in 200 ml DMF were 
added 11.28 g (8 1 .6 mmol) potassium carbonate and 13.9 g (100 mmol) 2- 
methoxyethyl bromide. The mixture was heated at 80 X for 48 hours. After cooling 
15 to room temperature it was poiued into water and extracted with ethyl acetate. The 
organic layer was dried and concentrated to give 22.8 g (89%) of the title compound 
as a syrup. 

20 Intermediate 2 : 2-Aminoethyl 5-Broiiio-2-(2-metho3cyethoxy)benzamlde 

A mixture of 22.6 g (74.5 mmol) of Intermediate 1 and 44 g (745 mmol) 1,2- 
diaminoethane was heated for 8 hours at 100 After cooling to room temperanire 
water (500 ml) was added. The precipitate was collected by filtration, washed with 
2 5 water, and dried to give 19 g (80 %) of the amorphous dtle compound. 

Intermediate 3 : 2-[5-Bromo-2-(2-iiiethoxyetboxy)phenyl]-495-dihydro-lH- 
imidazole 



30 
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To 18.8 g (592 mmol) of Intermediate 2 was carefully added POClj. The mixture was 
heated for B hours at 80-RO ^'C. After evapomioii i t was poured into ice-water, made 
5 basic with 5 N NaOH> and extracted with dichloromethane. The extract was washed 
with water, dried, and concentrated in vacuo. The title imidazoline was purified by 
chromatography with dichloromethane / cthanol 7:3 on silica gel. 
Yield: 10 g (56 %); beige amoiphous solid; m-p. 182 **C (dec.) 

10 

The following Fj^nmpiftg i . ;>4 csf die present invention were prepared by Suzuki 
coupling with arylboronic acids as described for Example 1 : 




Examples 1-24 

15 

Example ]1; 2K3*-Chloro»4^fhiorO'4-(2"metfaoxy^oxyHl J'-bipheiiy^3-yl)-4^ 
dihydro-lH-imidazole Hydrochloride (Ar = 3-ch]oro-4-fluoroplienyI) 

20 To a solution of 0.4 g (1.3 mmol) of Intermediate 3 in 20 ml 1,4-dioxane were added 
under argon 1 15 mg (0.1 mmol) Pd(PPh3)4 and 2 ml 2M aqueous Na2C03. After 
addition of 244 mg (13 mmol) (3-chloro-4-fIuorobenzcne)boronic acid the mixture 
was heated for 1 8 hours at 80 "C. It was cooled to room temperature, the solid 
removed by filtration and the solution acidified with 2N HCl. After concentration in 
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vacuo it was chiomatographed on silica gel with dichloroinethane / ethanol 9:1 to give 
0.16 g (36 %) of the tide compound as a beige crystalline solid; in.p. 204-206 ^'C. 

5 Example 2 ; 2-[5*(5-Chlon>-2-tfaienyl)*2-(2-iiiethoxyethoxy)phenyi]-4^-dibydio- 
IH-inudazole Hydrochloride (Ar = 5-chloro-2-thieiiy]) 
Yie!± 13 %; beige amorphous solid; MS 336 (NT) 

10 KirnmpTp -^; 2-<4-(2-MethoxyethoxyHU'-biphenyI].3-yIH>S-dUiydro-lH* 
imidazole (Ar s phenyl) 

Yield: 24 %; beige amorphous solid; MS 296 (M^ 

15 Example 4 i 2-(3'^'-Bistrifluoromethy]-4-(2-methoxyetfaoxyHl,l'-biphenyl]-3- 
ylM^-dihydro-lH-lmldazole (Ar = S^-bistrifluoromethylphenyl) 
Yield 23%; beige amorphous solid; MS 432 (M^ 

20 R«niiilyy> 2-[2*(2.MethoJ7ethoxy).5.(3-thienyl)phenyl]-4^ihydro-]H. 
imidazole Hydrochloride (Ar = 3-thienyl) 

Tield 30%; beige solid; m.p.226*C; MS 302 (M*) 

2 5 Example 6 ; 2-[2-(2-Metho:qrethoaQr>5K2-tldenyl)phenylHf5-dlhydro-lH- 
Imidazole Hydrochloride (Ar = 2-thienyl) 

Yield: 50%; beige amorphous solid; MS 302 (M^ 

30 Example 7 ; 2-(4'-Chlpro^(2-methoxyethoxyHl,1 '*biphenyl]-3-ylM^dihydro- 
IH-imidazole Hydrochloride (Ar = 4-chlorophenyl) 
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Yield: 28 %; beige amoiphous solid; MS 330 (M^ 



pcnusooaissi 



Example 8; 2-[2-(2-Methoxyethoxy).5-(^imphthyl)pheoyI}A5-4lihy^ 
5 imidazole Hydrochloride (Ar s 2-iiaphtbyl) 

Yield: 18 %; biown amoiphous solid; MS 346 (M^ 

Example 9: ^(4-(2-Metho]7eCho^H'-trifluo^»lllethyl-[14^blphenyl]-3.yl>4,5- 
1 0 dlhydro-lH-imidazole Hydrochloride (Ar = 4-trifhionmiethylphenyl) 
Yield: 24 %; bdge amoiphous solid; MS 364 (M*) 



Example 10; 2-(3'^'-Dlcfaloro-4-(2-medioxyedioxyH14*-biphenyI]-3-yD-4^ 
15 dIhydro-lH-imidazole HydracUoride (Ar = 3»5-dichIorophepyl) 
Yield: 18 %; bdge amorphous solid; M5364 (M^ 



Example lis 2-(4-(2.Mettioxyethoxy)-3'-erifluoromethyl.[l,l '-biphenyiJ-3-yl>4^. 
2 0 dihydro-lH-lmidazole Hydrochloride (Ar = 3-trifhioromethylphenyl) 

Yield: 21 %; beige soUd; m.p. 171-173 "C; MS 364 (M*) 



Example 12: 2-(4'-Fhioro-4*(2-methoxyethoxy>[14'-biphenyl]-3-yl)-4«5-dihydro- 
25 IH-inddazole Hydrochloride (Ar s 4-fhiorophaiyl) 

Yield: 38%; bdge solid; m.p. 234-235 *»C; MS 314 (M*) 



Example 13: 2.(4'-Methoxy-4.(^methoxyelhoxyHl,l'•biphenyl]-3.ylH»5- 
3 0 dIhydro-lH-imidazole Hydrochloride (Ar = 4-methoxypheny]) 
Yield: 33%; bdge solid: m.p. 208-209 X; MS 326 (M*) 
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Example 14; 2-(4^2.Methoxyethoxy)-3^iutro-[14*-biphenyl].3.ylM,5-diliyd^ 
IH-imtdazoIe Hydrochloride (Ar = 3-nitrophenyl) 
5 Yield: 20 %; beige soUd; in.p. 184-186 MS 341 (NT) 

Example 15 ; 2-(4-(2-Mdhozyethoxy)-4'-metfayl-[l,l'-biphaiyl]-3.yI)-4^ 
dlhydro-lH-lmidazole Hydrochloride (Ar s 4-nieth3iphenyl) 
10 Yield: 26%; beige amoiphous solid; MS310(^f^) 

Example 16 ; 2-(2'^'-Dichloro-4-(2-meUioxyethoxy>[l,l '-biphenyll-S-ylHyS- 
dihydro-lH-unldazole Hydrochloride (Ar s 2,4-dichlorophenyl) 
15 Yield: 37 %; beige amoiphous solid; MS 364 (M*) 

Example 17; 2-(2'-Methoxy-4-(2-methoxyethoxy)-[l,r .biphenylJ.3-yl)-4,5- 
dihydro-lH-hnidazole Hydrochloride (Ar « 2-inethoxyphenyl) 

20 Yield: 30%; beige amoiphous solid; MS 326 (M^ 

ixamElcW: 2.(3'-Methoxy-4.(2.methoxyethoxy).[l J ^biphenyl]-^^ 
dihydro-lH-fanidazole Hydrochloride (Ar = 3-methoxyphenyl) 
2S Yiel± 14 %; beige amoiphous solid; MS 326 (M^) 

Example 19; 2-(4-(2>Methoxyethoxy)-2'-trifluoromethyI-[l,l'-blphenyl]-3-ylM^ 
dihydro-lH-imldazole Hydrochloride (Ar = 2-trlfluoromethylphenyl) 
30 Yield: 22%; beige amoiphous solid; MS 364 (M*) 
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Example 20 ; 2-(4-(2-Methoxyethoxy)-2'-raethyl-(U *-biphenyl].3-yl>43^ih7drD- 
IH-imidazole Hydrochloride (Ar = 2-inethylpheoy]) 

Yield: 13 %; beige amorphous solid; MS 310 (NT) 

5 

£2mmB!e21:2-(3'-Fluon>-4-(2-metboxyethoxy)-[14'-bl^^ 
IH-imidazole Hydrochloride (Ar s 3-fluorophenyI) 
Yield: 23%; bdge amorphous solid; MS314(Nf) 

10 

£xamQleJ2:2-(2%4^Dimethoxy-4-(2-metfaoxyeUioxyH14'-blphen 
dihydro-lH-imidazole Hydrochloride (Ar a 2^imetlioxyphenyl) 

Colorless crystals; ra.p. 170-172 **C 

15 

Example 23 ; 2-0%4'-DimeUioxy-4-(2-methoxyethoxyMl,l*-biphenyl]-3-yI)-4|S- 
dihydro-lH-lmldazole Hydrochloride (Ar s 3,4Hllmethoxyphenyl) 
Colorless crystals; m.p. 191-193 ^C 

20 

ExaniQ!e24: 2K2*;3'-IMchion^(^^ 

dibydro-lH-unidazole Hydrochloride (Ar a 23-dichloiophenyI) 
Beige crystalline solid; m.p. 173-175 °C 

25 

Intermediated: 2-[4-Broroo-2-(2-mettioxyethoxy)phenyl]-4f5-dlhydrD-lH- 
Imldazole Hydrochloride 

The imidazoline was prepared in the same manner as described for Intermediate 3 
starting from ethyl 4-bfomo-2-hydn>xyfoenzoate; 
3 0 Colorless crystals; nLp. 174-176 
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The following Examples 25 » 34 were prepared by Suzuki coupling with aiylboronic 
acids from Intiennediate 4 by the piocedure described for Example 1 : 



Bi 




pd(ppn,)4 



ArB(0H)2 




5 



Intermediate 4 



Examples 25-34 



Example 25 : 2-(3-(2-MethoxYetfaoxYVri J'«biDheBvn-4-vlV4.5^vdro-lH- 
imidazole Hydrochloride (Ar = phenyl) 
10 Yield: 50%; beige crystalline solid; m.p, 202-204 °C; MS 296 (M*) 

Example 26 ; 2-(3-(2-MethoxycthoxyH'.m€thyl-[l,l'-biphenyl]-4-yi)-4^- 
dlhydro-lH-lmldazole Hydrochloride (Ar = 4-methylphenyl) 
15 Yield: 42 %; bdge crystalline solid; m.p. 198-200 X; MS 310 (M*) 

Example 27 : 2-(3-(2-MethoxyethDxy)-3'-triflaoromethyl-[14'-biphenyl]-4-ylM«5- 
dihydro-lH-imidazole Hydrochloride (Ar = 3-triOuoromethylphenyl) 

20 Yield: 37 %; amorphous solid; MS 364 ($4*) 



Example 28 ; 2-f3-(2-MethoxvcthoxYM*-triflnoromethvl-ri.l>-biphenvn-4.ylUljj^ 
dihydro-lH-imidazole Hydrochloride (Ar s 4-trinuoromethylphenyl) 

25 Yield: 25 %; amorphous solid; MS 364 (M*) 
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Example 29 ; 2-(4^nuo^o-3-(2•Inethoxyetboxy)-I14^bipheDyl]-4-ylH95KIihydl^ 
IH-imidazole Hydrochloride (Ar = 4-fluoroplienyl) 

Yield: 68%; beige crystalline solid; in.p. 190-192 *C; MS 314 (M*) 

5 

Example 30 ; 2-(3'^'-Dichloro-3-(2-niethoxyetfaoxyHl>r-biphenyl>4-yl)-4»5- 
dihydro-lH-imidazole Hydrochloride (Ar s 3^ichlorophenyl) 
Yield: 8%; beige crystaUine sdid; m.p. 210-212 "C; MS 364 (M*) 

10 

Example 31 ; 2-(4'-Methoxy-3-(2-methoxyethoxy)-[l,r-biphenyl]^yl>4^ 
dihydro-lH-imidazole Hydrochloride (Ar = 4-methoxyphenyl) 
Yield: 62 %; beige crystalline solid; m,p. 202-204 X; MS 326 (M*) 

15 

Example 32 : 2-(3-f2-MethoxvcthoxyV3^nitrrvf1,1^htph<>ny1],d,yl>-4jg^lliy^^ 

IH-imidazole Hydrochloride (Ar = 3-nitrophenyl} 
Yield: 26 %; beige amorphous solid; MS 341 (M"^ 

20 

Example 33 : 2-[4-(5-Chlon>-2-thienyl)-2-(2-methoxyethoxy)pheayn-4,5-dlhydro- 
IH-imidazole Hydrochloride (Ar e 5-chloro-2-thfenyl) 
Yield: 7 9fe; yellow amorphous solid; MS 336 (M*) 

25 

RMTnpl^ 2-[2-(2-Methoxyethoxy)-4-(2-thienyi)phenyl]-495-dlhydro.lH- 

imldazole Hydrochloride (Ar = 2-thienyl) 

Yield: 57%; beige crystalline soUd; m.p. 210-212 X; MS 302 (M^ 



30 

Intermediates : 2-[3-Bromo-2-(2-methoj[yethozy)phenyl]-4^ihydro-lH- 
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imidazole Hydrodiloride 

The compound was prepared in die same mamier as described for Intennediate 3 
starting firom ethyl 3-bromo-2-hydroxybenzoate; 
beige crystalline solid; m.p. 123-125 

The following Examples 35-44 were prepared by Suzuki coupling with arylboronic 
»ds from Intermediate 5 bv the pnxttdure described for Example 1: 




Intermediate 5 Examples 35 - 44 

10 

Example 35 ; 2-[3K5-Chloro-2-thienyl>*2-(2-methoxyethoxy)phenyl]-4^-dihydro- 
IH-imidazole Hydrochloride (Ar = S^hloro-2-Uiienyl) 
Yield: 22 %; yellow crystals; m.p. 185-187 "C; MS 336 (M*) 



Example 36 : 2-[2^(2.Metfaoxycthoxy>-3-(2-thienyl)pheoyl]-4,5-dihydro>lH- 

Imidazole Hydrochloride (Ar = 2-thienyl) 

Yield: 10 %; grey crystalline solid; m.p. 189 ^'C; MS 302 (M*) 

Example 37: 2.[2-(2-Methoxyetiioxy)-3-(2-iiaphthyl)pheoyI>4»5-dlhydro-lH- 
Imldazole Hydrochloride (Ar = 2«iiaphthyl) 

Yield: 22 %; m.p. 67-69 X; MS 346 (M*) 



25 
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Example 38 ; 2-[2-{2-Methoxyethoxy)-3-(l-iiaphthyl)phenyl]-4^ihydit>-lH- 

imldazole Htydrocfalorlde (Ar s Iniaphthyl) 

Yield: 22 %; bdgc aystalline solid; m.p. 124-126 "*€; MS 346 (NT) 

5 

Example 39: 2K2K2-Methoxyethozy)-[14'-blplieayl]-3-yl>4»S-dlhydni-lH- 

imidazote Hydrochloride (Ar = phenyl) 

Beige crystalline solid; m.p. 181-182 X; MS 296 (M^ 

10 

Example 40 ; 2-(4'-Methoxy-2-<2-metfaoxyettioxy)-[l,l *-biptaenyl]-3-yi)-49S- 
dihydro-lH-imldazole Hydrochloride (Ar s 4;inetfaoxyphenyl) 
Yield: 9 %; yellow crystals; m.p. 162-164 ""C; MS 326 (MO 

15 

Example 41 ; 2-<4'-F!tton>-2>(2-metfaoxvethoxvVri.l*«biphenynAylV4^iliydm, 

IH-imidazole Hydrochloride (Ar = 4-fIuorophenyI) 

Yield: 24 %; colorless crystals; m.p. 213-215 X; MS 314 (M*) 

20 

Example 42 ; 2-(2-(2-MethoxyethoxyH'*methyl-[14'-blphenyI]^yl)-4f5- 
dihydro-lH*imidazole Hydrochloride (Ar = 4«me(hylphenyl) 
Yield: 15 %; pale yellow crystals; m.p. 206-207 X; MS 310 (M*) 

25 

Example 43 : 2-(3*^^Dichloit>-2>r2-iiietfaoxvethoxyVri4^biphimyl]-3-ylU4,g- 
dibydro-lH-imldazole Hydrochloride (Ar = 3^ichlorophenyl) 
Yield: 25 %; grey crystalline solid; m.p. 174 (dec.); MS 364 (M^) 



30 

£nmc!e44:2-(4^Chlo^o.^(^methoxyethoxyHl>l'*blphen^^^ 
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IH-imidazoie Hydrochtoride (Ar s 4-chlorophenyl) 

Yield: 46%; pale yellow crystals; in.p. 236-238 **C (dec.); MS 330 (M*) 



5 prampfp 4S> 2-(4'-Bit>fiio-[14'-biphenyl]-4-ylH»5-dihydnHlH-iimdBz^^ 
The title imidazoline was obtained as a brown amorphous solid starting from (4*- 
biomo-Il,r-biphenyll-4-yI)caiboxylic acid (prepared according to WO 88/07518) as 
described for the synthesis of the imidazoline of Intermediate 3 . 

10 

The following Examples 46 - 56 were prepared by Suzuki coupling with aiylboionic 
acids from Example 45 in the same manner as described for F^xftmplp i - 





15 



Example 45 Examples 4fi - fig 



EffiSS£tei£:2-(4'^Chlon>-P4^4*4'1teipheny]^yI)-4^ihyditH 
Hydrochloride (Ar = 4-clilorophenyl) 

20 

l^anffi!e47: 2-(Il,r;4%r']Terphenyl^yO 
Hydrochloride (Ar m phenyD 

25 

Example 48: 2-(4"-Methy|.Il,l»;4',l"]tcrphenyl^yl)^^ihydro.lH-imidazole 
Hydrochloride (Ar = 4-methylpheQyl) 
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i^aS2Bj£j9:2K4"-nuoi^U>;4%l''lterphenyl^ylH>^ 
Hydrochloride (Ar = 4-fluorophenyl) 



ExainQleSO: 2-(3'^rati^[14';4%l''tei^ 
Hydrochloride (Ar = 3-iiitroplieayI) 

10 FTntnplpg^; 2.(3"^'^Bistrifluoromethyl-[W';4%l"]terphcnyI^yl)-^^ 
dihydro-lH-imidazole (Ar = 3y5-bistrifluortHiieUiylphenyl) 



gnuigsleSl: 2-(4'^TrifluoromethyHl«l';4%l'']t^ 
1 5 imidanile Hydrochloride ( Ar = 4-trifluoroDieUiylpheny 1) 

Example S3 : 2-(2"-Methox^-[l,l';4'4"]teiphenyl-4-y]H^-dihydro-lH. 
imidazole Hydrochloride (Ar = 2-methoxyphenyl) 

20 

tmldasole Hydrochloride (Ar s 2,4,6-trimethylpheayl) 

25 

imidazole Hydrochloride (Ar s 3,5«dlchlorophenyl) 



3 0 Example 56 ! 2-(4M5-C3iloro-2-thieayl)-[14'blphenyl]*4.yl)-4f5-dlhydro-lH- 
imidazole Hydrochloride (Ar s 5-cfalorD-2-thieoyl) 



wo 00/78726 PCT/USOQ/llSBl 

- 51 - 



Intermediate 6 : 2-(5*Broniobenzofuraii-2-yl)beDZOiiitrile 

5 1 .88 g ( 34.7 mmol) sodium methoude in 6 ml ethanol were added at room 

temperature to a solution of 6.47 g (32.2 mmol) 5-bromo-2-hydroxybenzaldehyde and 
6.31 g (32^ mmol) 2<yanobenzyl bcomide in DMF (28 ml). After stiiring for 8 hours 
another 1.88 g (34.7 smiol) sodium methoxide in 6 ml ethanol were added foUowed 
by heating and stifling at 70 ®C for 3 houR. It was cooled to room temperature and the 
1 0 solvents were removed under reduced pressure. Water and dichloromethane were 
added and the organic layer was separated, dried, and concentrated in vacuo. The 
crystalline title nitnle whidi had been formed after additon of ethanol was collected 
by filtration and dried. 
Yield: 23 g (25 %); m.p. 140 «C 



15 
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Examples Examples 5a -fiQ 



Example 57; 2-r2-f5-BrftmohPfimftirgii-7.yi}ph^»yi]-^ g-^^|jy^r^ m jmidnxolc 

5 

A mixture of 1 g (3.3 mmol) of fatemediate 6 and 0.9 g (3.8 mmol) of U- 
diaminoethane monotosylate was heated at 21 0 ''C for 5 hours. After cooling to loom 
tempcrauirc water (30 ml) and 2N NaOH (30 mJ) were added, and the mixture was 
extracted with dichloromethane. The organic layer was dried over sodium sulfate and 
1 0 concentrated under reduced pressure to leave the title imidazoline. 
Yield : 0.3 g (26 %); yellow oil 



15 



Example 58; 2-[2-(5.(4.MethoxyphenyI)beiizofuran-2-yI)phehylJ.4^ihydPO-lH- 
imidazole (Ar s 4-methoxypheiiyl) 
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To a solution of 0.322 g (0.94 mmol) the imidazoline of Example 57 in 1.4-dioxane 
(15 ml) was added under argon 0.109 g (0.94 mmol) Pd(PPh3)4 foUowed by 2 ml 2M 
aqueous sodium carbonate. After addition of 0.172 g (1.1 mmol) (4- 
methoAyben2cnc)bonraic add the mixture was heated for 16 hours at 80 ®C. It was 
5 cooled to room temperature, the solid removed by filtration, and the solution acidified 
with 2N HCI. After concentration in vacuo the title compound was obtained by 
chromatography on silica gel with isopropanol / ethyl acetate / methanol / aimnonia in 
ethanol 40:40:5:10. 

Yield: 0.27 g (78 %); yellow amoiphous solid 



The following Examples 59 - 80 were prepared in substantial accordance with the 
method described for Example 58 : 

Example 59; 2-[2-(5-(4-Chlorophen7l)lienzofuraii-2.y])phenyl]-4^ihydro-m 

imidazole <Ar = 4-clilorophenyI) 

Yield: 69 %; yellow amoiphous solid; MS 372 (M*) 



Example 60: 242-(5-Ilieiqrlbeiizofuim.2-yl)plienyl]-4>^ 
(Ar = phenyl) 

Yield: 70%; yellow oil; MS 338 (NT) 

Example 61; 242-(5-(4-Metliy4>benyl)beiizof^iran-2.yl)phenyI]-4^ 
imidazole (Ar = 4-mefliylphcayl) 

Yellow amoiphous solid 



30 



Example 62g 242p(5K4-Fhiorophenyl)beiizofiiran-2-yl)pheDy]]-44-difaydro-lH. 
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Imidazole (Ar = 4-fluorophenyi) 

Yiel± 54%; yeiJow amoiphous solid; MS 356 (NT) 

5 Example 63 : 2-[2-(5-(3-Trifluoromethylphenyl)beiizofiiran-2-yl)phenylH9^ 
dihydro-lH-tmidazole (Ar » S-trifluoromethylplienyl) 
Yellow amorphous solid 

10 Example 64 ; 2-[2-(5-<4*Trinuoromethytphenyi)baizoftiran-2-yi)phenylH^ 
dihydro-lH-imidazole Hydrochloride (Ar = 4-trifhioromethylphenyl) 
Yield: 35%; yellow ciystalline solid; m.p.>280°C; MS 406 (M*) 

15 ^r^'fn^ftlf ^ 2-[2-(5-(3^I>iclilonqpheny])beii»rftvan-2-yl)ph^ 
IH-hnidazole (Ar = 3,5-dichIorophenyI) 
Yield: 81 %; yellow ciystals; m.p. 273-274 *C; MS 407 (M*) 

2 0 Example 66: 2-[2-(5-(3^Bistrifluonimethylphenyl)baiz«^^iraD-2-yi)^^ 
dihydro-lH-imidazole (Ar = 3^bistrifluoromethylphenyl) 
Yield: 59 %; coloriess crystals; m.p. > 280 '*C; MS 474 (M*) 

25 Example 67 : 2-I2.(5-(2^IMchlon>phaiyl}beiizofiiran-2-yl)phenyl]-4,5-^ 
IH-lmidazole (Ar = %4Hlldilon>pheiiyi) 
Yield: 58 %; yellow amoiphous solid; MS 407 (M^ 



3 0 Example 68 ; N-(3-(2-[2-(4^-DihydnHlH-unidazol-2.yl)phenyl]benzofurao.5- 
yDphcDyl) acetamide (Ar s 3-(NHC0CHs)phenyi) 
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Yield: 38%; yellow amorphous solid; MS 395 (NT) 



Exampte 69 : 2-[2-(5-(5-Cldori>-2-thieny])beiizoluran-2-y0phenyq«4,5-^ 
5 IH-lmidazole (Ax =s 5-cblon>-2-Uiienyl) 

Yield: 71 %; yellow amoiphous solid; MS 378 (M*) 



Example 70 : 2-[2-(5-(3-NitrophenyI)benzofuran-2-yl)phaiyl]^^ihydn>-lH* 
10 imidazole (Ar = S-nitrophenji) 

Yield: 45 %; yellow amoiphous solid; MS 383 (M^ 



ETiiinpl^7^« 2-[2-(5-(4-Methyltldophenyl)benzoftiran-2*yl)plienyq 
15 IH-imidazole (Ar ^ 4-(SCIIa)plienyO 

Yield: 34%; coioriess crystals; m.p. 180-182 *C; MS 384 (M*) 



EmmoleTl: 2-[2-(5-(3-AminophenyI)beiizofiiran-2-yl}phenylH^d 
2 0 imidazole (Ar = 3-aminophenyO 

Yield: 55 %; coioriess amorphous solid; MS 353 (M^ 



Example 73 ; 2-r2>(S-f2-Thignvl^beiiMfii™.2.ynphAfiyl],4,g-Hihyrirn,iTi- 
25 imidazole (Ars2.C]iienyl) 

Yield: 52%; yellow amorphous s(^d; MS 344 (M^ 



Example 74 ; 2-(2-(5-(3-ThieDy])benzofuran-2.yl)phenyl]-4y5-dihydn>-lH- 
30 imidazole (Ar s 3-Oiienyl) 

Yield: 52%; yeUow crystals: in.p. 290 ^^C (dec.); MS 344 (M^ 
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Example 75 : 2-[2-(5>(3-Fluorophenyl)beiizofuran-2-yl)phenyl]-4,5-ilihydro-lH- 
imidazole (Ar = 3-fluorophenyl) 
5 Yield: 46 %; colorless ciystals; m.p. 298-299 °C; MS 356 (M*) 

p;ffgfnni«i7is> 2-[2-(5-(2^,6-Triiiiethylphrayl)beiizoftiraii-2-y^^^ 
dihydro-lH-imidazole (Ar = 2v4,6-trimethylpheiiyl) 
10 Yield: 19%; yellow amoiphous solid; MS 380 (NT) 

Example 77 : 242-(5-(3-Metlioxyphenyl)baizofurBii-2-yl)pheayI}-4»5-dUiydro-lII- 
imidazole (Ar s 3-iiietiioxyphenyl) 
15 Yield: 49 %; yellow amorphous solid; MS 368 (Wt) 

FTiimpip 7«> 2-[2-(5K2-Methdxyphenyl)beiizofuran-2-yl)phenyl]-4^HlUiydro-lH- 
imidazole (Ar s 2-nietlioigrpKienyl) 

20 Yield: 40%; yellow amoiphous solid; MS 368 (M^ 

imidazole (Ar s l-naphtliyl) 

25 Yield: 88 %; yellow amoiphous solid; MS 388 (M^ 

Example 80 ; 2-[2-(5-(2-Naphthyl)beiizofui^2-yl)phenyl]-43-dlhydro^ 
imidazole (Ar = 2-paphtliyl) 
30 Yield: 75 %; yellow amoiphous solid; MS 388 (M^ 
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The following Examples 81-91 were prepared in the same manner from the 
corresponding salicylaldehydes and 2-cyanobenzy] bromides as described for the 
imidazoline of Example 57 . The starting salicylaldehydes were cither commercially 
5 available or they were synthesized according procedures which are described in the 
literature. 




Examples fil- SI 

10 

KMinnlg 81 i 2^2-(Benzoftiiwi-2-yl)phenyl]-43HUhydn>-lH-iiiildazole (X = H, Y 
= H) 

Prepared from salicylaldehyde and 2-cyanobenzyl bromide; 
1 5 pale yellow crystals; m.p. > 280 '^C 

Example 82 ; 2-[2-(5-C3ilorobeii2Dfii]TO-2-yl)pheQyI]-4,5-dihydi^ 
(X = 5-a,Y = H) 
2 0 Prepared from 5-chlorosalicylaldehyde and 2-cyanobenzy] bromide; 
brown amorphous solid 



Example 83 ; 2-[2-(Benzofuran-2-yl)-3K:hlorophenyl]-4>5-dihydro-lII-linidazole 

25 (X=:H,Y = a) 

Prepared from salicylaldehyde and 6K:hlon>-2'Cyanobenzyl bromide; 
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yellow amozphous solid 

Example 84 ; 2-[2-(6-MethQ^benzofiiiw>2-yl)pheiiyl}-4^5-dihydnHlH*^ 
5 Hydrochloride (Xs6-OCIl3,Y=H) 

Prepared from 4-methoxysalic^aldehyde and 2'Cyanobenzyl bromide; 
coloriess crystals; m.p. 287 **C 

1 0 Example 85 : 2-[2-(7-Methoxyl>enzoftinm-2«^)phenyl]-4y5-dihydro>l& 
(X = 7.0CH3,Y = H) 

Prepared from 3-methoxysaiicylaldehyde and 2-cyanobenzyl bromide; 
bdge ciystalline solid; m.p. 138-142 

15 

Example 86 ; 2-[2-<5-Metlioxybenzohiran-2-yi)pheayl]-4,5-dihydro-lH-imidazole 
Hydrochloride (X = S^CHj, Y = H) 

Prepared from 5-methoxysaIicyialdehyde and 2-cyanobenzy] bromide; 
beige crystalline solid; m.p. 269-270 

20 

Example 87 : 2-[2K4-Bromobeiizofiiran«2-yl)phenyl]-4,5-dihydro-lH-iintdazole 
(X = 4-Br.Y«H) 

Prepared from 6-bromosalicylaldehyde (Chem. Pharm. Bull. 12 (1969). 89) and 2- 
25 cyanobenzyl bromide; 

Yield: 30 %; pale yellow crystals; m.p. 155-156 '^; MS 340 and 342 (NT) 

Example 88 ; 2-[2-(5,7-DlbromobeDzofuran-2-yl)phenyl]-4^difaydro*lH- 
30 Imidazole (Xs5,7.Br2,YsH) 

Prepared from 3.5-dibromosalicylaldehyde and 2-cyanobenzyl bromide; 
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yeUow amoxphous solid 

Example 89 ; 242-(7-Broi]iobenzofaran-2-yl)phenyl]*4,5-dihydn>-lH4m 
5 (X=:7-Br,Y = H) 

Prepared from S-bxomosalicylaldehyde (ChenL Phann. Buli. 41 (1993), 1166) and 2- 
cyanobenzyl bromide; 

Yield: 24 %; brown amcnphous solid; MS 340 and 342 (M*) 

10 

Example 90 ; 2*[2-(5«Bro0io-7-methoxybenzofiiran-2-yl)phenylHt5-<iihydro*lH- 
imidazole Hydrocliloride (X s S-Br-T^H,, Y s H) 
Prepared from 5-bromo-3*medioxysalicy1aldehyde and 2-cyanobenzy] bromide; 
coloiless crystals; m.p. 280-281 °C 

15 

Example 91 ; 2-[2-(4-Bromobeiizofuran-2-yI)-3-chlorophenylH95-dibydro-lH- 
inddazole (X = 4.Br, Y s Q) 

Prepared from 6-bromosalicylaldehyde (Chan. Phaim. Bull. 12 (1969), 89) and 6- 
20 chloio-2-cyanobenzyl bromide; 
brown resin 

The following Examples 92 - 1 13 were prepared from the imidazoline of Example 87 
25 in substantial accordance with the Suzuki coupling method described for Example 58 : 
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Examples 22 - 113 



Example 92 ; 2*[2-(4-(3-Thienyl)beiizofurBn*2-yl)pheDyiH95-dihydro-lH- 
5 imidazole (Ar « 3-thieny]) 

Yield: 79 %; yellow amorphous solid; MS 344 (M^ 



Example 93 ; 2-[2-(4-(3-Nltrophenyl)beiizorurBn-2-yl)phenyl]-4^dihydn>-m- 
1 0 imidazole (Ar = 3-nltrophenyl) 

Yield: 78 %; yellow amorphous solid; MS 383 (M^ 



Example 94 ; 2-[2-(4-(3-MeUioxyphenyl)benzofuran-2-yl)phenyl]-4,5Hlibydro-lH- 
15 imidazole (Ar s 3-methoxyphenyl) 
Yellow amorphous solid 

Example 95 ; 2-[2-(4-(2-Methoxyphenyl)beiizofuran-2-yl)phenyl]-4,5-diliydro-lII- 
2 0 imidazole (Ar =: 2-methoxyphenyl) 
Yellow amorphous solid 



Example 96 : 2r[2-(4-Pheny]benzoAirBn-2-y1)phenyl]-4y5-diliydro-lH-lmidazole 
2 5 Hydrochloride (Ar = phenyl) 
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Pale yellow ciystals; in.p. 287-289 **C 



Example 97: 2.I2-(4-(3-FluorophenyDbeiizoftirBn-2-y0phenyl]-4^ihyditHlH^ 
5 imidazole Hydrochlorid (Ar = 3-fluorophenyI) 
Pale yellow crystals; m.p, 297-299 **C 



^^mpiA oy. 2.[2-(4-(5-Chloro-2-thlexiyl)beiizi^uraD-2.7l)phm^^ 
10 IH-inddazole Hydrochloride (Ar s 5-cliloro-2-tliienyl) 

Yellow oystalline solid; m.p.>300*C 



Example 992 2*[2.(4-(2-ThienyI)beiizoftiraii-2-yl)plienyl]-4,5-diiiydro-lH- 
15 imidazole Hydrochlorid (Ar = 2-thienyl) 

Beige ciystalline solid; m.p. 270-272 X (dec.) 



Example jOO; 2-[2-(4-(2,4-IMchiorophenyI)benzofuraii-2-yi)phenyl]-4^ihydn>- 
2 0 IH-imidazole Hydrochloride (Ar = 2,4-dlchlorophenyl) 

Yellow crystals; m.p. 286-288 •€ 



Example 101; 2-[2-(4^4*iauorophenyl)benzofurai>-2-yl)phenyl]-4^dihydn>-lH- 

2 5 imhiazole Hydrochlorid* (Ar = 4-iluorophenyl) 

Colorless crystals; m.p. 303-305 

Example 102: 2-[2-(4-(3-Triflaoromethylphenyl)benzofuraii-2-yl)phenyl]-4^ 

3 0 dihydro-lH-imidazole Hydrochloride (Ar = 3-trif1uoromethylphenyl) 

Pale yellow crystals; m,p. > 300 "C 



wo 0008726 



PCr/USOO/1188] 



- 62 - 



Example 103 : 2-[2-{4-(4-Methoxyphenyl)beiizofurBn-2*yl)phenyn-4^dmyd^ 
IH-imidazoIe Hydrochloride (Ar = 4«inethozyphenyl) 
5 Pale ycl low crystals; ' m.p. 295-296 *C 



Example 104; 2-[^(4-(2,4^Triiiiethylpheiiyl)baizofiiran-2-yl)pheny]]^ 
dihydro-lH-imidazole Hydrochloride (Ar s 2^,6-trbiietfaylpheDyl) 

10 Yellow dystalline solid; nup. >300**C 



F.«mpift 2-[2K4-(33-Bistrifluon>iiietbylphenyl)beozoftiran-Z-yl)phenyl]. 
43-dihydro-lH-iiiddazole Hydrochloride (Ar = 3^bistrifhioroiiietbylphenyl) 

15 Coloriess ciystals; m.p. 288-290 X 



Example 106 : 2-[2-(4-(4-Chloropbenyl)beiizofuraii-2-yl)phenyl]-4,5-dlhydro-lH. 
imidazole Hydrochloride (Ar s 4-chloroplienyl) 
2 0 Yellow crystals; m.p. > 3(X) 



Example 107: 242-f4-(4-MethYiltiiophmvnh«iy^fnran-l.ylYhpnyl].d ^L^shy^i^ 
IH-imidazole Hydrochloride (Ar = 4-(SCH3)phenyl) 
25 Yellow crystals; m.p. 287-288 *C (dec.) 



Example 108 ; 2*[2-(4-(2-Trifluoromethylphenyl)beiizofuran-2-yl)pheny]H95- 
dlhydro-lH-fanldazole Hydrochloride (Ar = 2-trifluoromethylphenyl) 
30 Colorless ciystals; m.p. >300'*C 
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Example 109 : M2-(4^CUoro-4-flnon)phenyl)beRzoluiw-2-yl)phen^ 
dihydn>>lH*iiiiidazole Hydrochloride (Ar s 3-diloro-4-fluorophenyl) 

Colorless crystals; in.p.>300^ 

5 

Example 110 ; 2-[2-(4K4-Methyiplienyl)bepzo{ii]w-2-yl)phenylH>^ 
imidazole Hydrochloride (Ar = 4-methylpheDyI) 
Pale yellow crystals; m.p.>300'^ 

10 

gram£!elU:2-[2-(4K2-Methyiphenyi)benzofUran-2-yl)phw^^ 
imidazole Hydrochloride (Ar s 2-m^y^henyl) 
Pale yellow crystals; lap. 2S5-2S8 ^'C 

15 

Example 112 ; 2-r2-.(4>ri-NaphthYnbcn2ofuraii-2-ynphenyn^^^flihyrfwv-l¥l- 
imidazole Hydrocliloride (Ar = l-naphthyl) 
Yellow crystalline solid; m.p. 282-284 "C 

20 

Example 113 ; 2-[2-(4*(2.Naphthyl)beiizofuran-2-yl)phenylH95-dihydro-lH- 
imidazole Hydrochloride (Ar = 2-iiapbthyl) 
Yellow crystalline scdid; m.p. 288-290 ^'C 

25 



Example 114 : 2-[2-(5,7-Bis-(2-methoxyphenyl)benzofuran-2-yl)phenyl]-4^. 
dihydro-IH-tanldazole 



wo 00/78726 



PCTAJSOOniSSl 




The title compound was prepared from the dibromobenzofunin of EsshqqI^JS in the 
same manner as described for Example 58 using two equivalents (2- 
5 methoxybenzene)bon)nic acid. It was isolated as a yellow amorphous solid. 




Examples US - Hfi Exanr)ples HZ - Hfi 

10 

The Examples 115 and 116 and the Exanrolea 117 and 118 were prepared by the 
Suzuki coupling method from the bnnnobenzofurans of Examples 89 and SO, 
respectively, as described before. 

15 

Example 115; 2-[2-a-(3-Fluon)phenyl)beiizofuran-2-yl)pheDy]]-4,5-di^ 

imidazole Hydrochloride (Ar = 3-fluorophenyl) 

Yield* 19%; colorless crystals; m.p. 215-216 *C; MS 404 (M*) 



20 
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Example ^6; 2-[2-(7K2-MethoxypheDyl)benzofiiraD-2-yl)phenyi]-4^ihydi^ 
IH-lmidazole HydrocUoride (Ar = 2-methoxypheoyl) 
Vicld; 30 %; coloriess oystals; in.p. 266-267 MS 392 (M*) 

5 

ExamQlen?: 2^[2-(5K4-Fluorophenyl)-7-meth^ 
dihydro-lH-imidazole Hydrochloride (Ar = 4-fhiorophenyl) 
Pale yellow crystals; m.p. 288-289 

10 

pyample 2-[2-(7-Mahoxy-5-(3-nitrophenyl)beiizofuran-2«yl)ph^yI].4^ 
dihydro-lH-imidazole (Ar = 3-iiltroplieny|) 
Yellow crystals; m.p. 260-261 

15 

Example 119; 2-[2.(Naphtho[2,i-b]faran.2.yQphenylM,5Hlihydro.lH-imi 
Hydrochloride 




20 

The title conqxmnd was prepared fiom 2-hydroxy-l-naphthaldehyde and 2- 
cyanobcnzyl bromide in the same manner as described for the preparation of Example 
57 and obtained as a yellow crystalline solid; m.p. > 300 °C. 



25 

lntyryne^l^^^7! 2-(Modo-^methylpheDyIM4-dlhydro-lH.lmidazole 
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Hydrochloride 

The compound of Intermediate 7 was prepared finom 5-iodo-2-methylben20ic add 
(prepared from 5«amino-2>methylbenzoic acid by Sandmeyer reaction) and 1 ^- 
5 diaminoethane in the same manner as described for the imidazoline of Intennediate 3 : 
colorless ciystals; in.p.>300'*C 

^ HCt HO 

Intermediate Z Examples 12Q - 125 

1 0 The following Examples 120 r 125 were prepared by the Suzuki coupling method as 
described for Example 1 from the iodobenzene of Inteimediate 7 . 

Example 120 ; 2-(2'-Methoxy-4-methy|.[l,l*.biphenyl].3.yl)-4>5-dihydro.lH- 
1 5 imidazole Hydrodiloride ( Ar = 2-methoxyphenyl) 
Beige crystalline solid; m.p. 212*214 

Example 121 ; 2*[2-Methyl-5K2-thienyl)phenyll-4^dihydFO-lH-imidazoIe 
2 0 Hydrochloride (Ar = 2-thlenyl) 

Beige crystalline solid; m.p. 262-264^ 



Example 122 ; 2-(3'.F1uoro-4-methyl-[l,r-biphenyl]-3-ylH,5-dihydro-lH- 
2 5 imidazole Hydrochloride (Ar = 3-fluoropheny]) 
Beige cxystalline solid; m.p. 218-220 
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Example 123; 2-[5«(5-Cliloit>-2-tiaenyl)*2-iii^ylphenyI]-4^i)iydro-lH- 
unidazole Hydrochloride (Ar s 5-cliloro-2-thienyl) 
Beige crystalline solid; in.p. 236-238 

5 

Example 124 : 242-Methyl-5-(3-thienyl)pheDylHf5^ydnHlH-uiiidazole 
Hydrochloride (Ar = 3-thiaiy]) 
Beige crystalline solid; m.p. 252-254 

10 

Example ^25; 2K4,4^I>imethyl.[14'-biphenyl]-3-ylHt5*dihydro.lH.imidazole 
Hydrochloride (Ar s 4-methylphenyl) 
Beige crystalline solid; m.p. 216-218 ""C 

15 

Intermediate B Examples 126 • iM 



2 0 The following imidazolines of Examples 126 • 144 are prepared by the Suzuki 

coupling method as described before from the bromobenzene of Intermediate 8 . which 
was synthesized by using a known procedure from the litcramrc (Heterocycles 42 
(1998). 1043). 

25 

Example 126; 2-(2\4'-I>ichloro-[14'-biphenyl]-4-yl)-43-dihydio-lH-imidazo]e 
(Ar = 2,4-dichlorophenyl) 
Pale yellow amorphous solid 
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Example 127 ; 2-[4K2-Thtenyl)phen7Q^^ihydTO-lH-iiiiiilazole (Ar = ^thienyl) 
Pale yellow amorphous solid 

5 

Example 128 ; 3-[4-(4,5-I>ihydro-lH-l]iiidazol-2-yl)plienyl]pyridine(^ 
pyridinyl) 

Pale yellow amorphous solid 

10 

Example 129 t 2-(3^Methoxy-[14'-blphenyl]-4-yl)-4^-dihydro-lH-lmldazole 
Hydrolodide (Ar s 3-iDethoxyphaiyI) 

Brown resin 

15 

Example 130 : 2-(2^Methoxy-[14'-b^henyQ-4-ylH^hydro-lH imidazole 
Hydi^odide (Ar = 2-meUioxypheDyI) 
Brown amorphous solid 

20 

Example 131 ; 2-(4'.Metbylthio-[l J '-biphenyl]^y1>4»5-dihydro-lH-lmidazole 
Hydrolodide (Ar = 4-(SCH3)plienyl) 
Beige amorphous solid 

25 

Example 132 ; 2-[4-(2-NaphthyI}phenyl]-43-dlhydro-lH-faiildazoleHydroiodtde 
(Ar = 2-iiaphthyI) 
Brown amorphous solid 

30 
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Example 133 ; 2^(4-(l.Naphthyl)phenyl]-4*5-dUiydro-lH.imidazole Uydroiodlde 

(Arsl-naphthyl) 

Brown resin 

5 

y.^fiinpiP 2-[4-(5-C%lorc>-2-tUenyl)phenyl]-4^Hlihydrv>-lH-iinidazole 
Hydroiodide (Ar s 5<hloro-2-tliieQyl) 
Brown amoxphous solid 

10 

Example 135 : 2-(3',5'-Bistrinuoromethyl-[l,l '-b]phenyl}-4-yl)-4>5-dihydro-lIi- 
imldazole Hydroiodide (Ar s 3,5-blstrifluoromethytpbenyl) 
Beigp ciystalline solid 

15 

Example 136 ; N-(4'.(4^Dihydro-lH-uiiidazol-2'yl).[14'-biphenyl]-3- 
yl)ac^amide Hydroiodide (Ar = 3-(NHCOCH3)pheDyD 
Brown crystalline solid 

20 

Example 137 : 2-(3'-Amino-[l,l^biphenyi]-4-yl>-4»5^ydro-lH-imidazoie 
Hydroiodide (Ar = 3-aminophenyl) 
Brown crystalline solid 

25 

Example 138 : 2-(3'-Nitro-[l,l'-bipheny!]^yl>4,5-dihydro-lH-lmldazole 
Hydroiodide (Ar = 3-iiitrophaiyO 
Beige amorphous solid 



30 

Example 139 ; 2-(3'-Trifluoromethy|.[l,l'-bipbenyl]-4.ylM»5-dibydro-lH- 
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Imidazole Hydroiodlde (Ar s 3-trifluoroiiieUiylk»henyl) 

Beige amorphous solid 

5 Example 140 ; 2.(3*-Ch]oro-4'.fluoro-[14^biphenyl]-4.yl>.4^-dlhydn>-lH- 
imidazole Hydroiodlde (Ar » 3-cliioro-4-fhiorophenyl) 
Pale yellow crystalline solid 

10 Example 141 : 2-(3'-nuon>-[l,r-biphenyl>4-yI>4»5-diliydro-lH-imidazo]e 
Hydroiodide (Ar = 3-fluorophenyl) 
Pale yellow amozphous solid 

15 Example 142 ; 2-(4'-Fhioro-[14'-biplienyiH-yl)-4»5-dihydro-lH-imldazole 
Hydroiodide (Ar = 4-fluorophenyl) 
Pale yellow amorphous solid 

20 R»«mplp idi. 2K4'-C3doro-[ia'-bipiienyl]-4-ylH»5-dihydro-lH-imidB^ 
Hydroiodlde (Ar = 4-chlorophenyl) 
Brown amorphous solid 

25 Example 144 ; 2-[4-(3-Thlenyl)phaiyiH>5-dihydro-lH-imidazole Hydroiodide 
(Ar = 3-thienyl) 
Beige amorphous solid 

30 Example 14S t 4*[4-(4,5-Dlbydro-lH-imidazol-2-yl)plienyl]isoqiiiDoline 
Hydroiodide 
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CommeiciaUy available 4-bromoisoquinoliiie and (4-caiboxybcnzene)boronic acid 
5 were coupled by the Suzuki method to give the known intermediate 4<isoquinolin-4- 
y])bcnzoic acid (WO 98/50358). The caiboxylic acid was convened to its 2- 
aminoethyl amide which was used to picpm the title imidazoline by cyclization with 
trimethysilyl iodide. It was obtained as a yellow crystalline solid. 

10 

Intermediate 9 : 2-(3-Broinophenyl)-4«5-dihydro-lH-imidazole 

The corapoimd of Intemediate 9 was prepared from 3-bromobcnzonitrile in the same 
manner as its isomer Intemediate 8: 
15 colorless ciystals; m.p. 139-140 X. 

Intermediate a Examples 146 > 156 

|nteTmediate9 is used to prepare the compounds of Examples 146-156 by Suzuki 
2 0 coupling as described above. 



Example 146 ; 2K3*-nuoro-[14'-bipbenyI>3-ylH»5-dlhydro-lH-uiiidazole (Ar s 
3-fluorophenyl) 
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Brown amorphous solid 

Example 147 : 2-(4'.F1iioro-[14 '-biphenyi]-3-yl>-4^hydrD.lH-iiiiidazole (Ar s 
5 4-fhiorophenyl) 

Brown amoiphous solid 

Example 148 : 2-a*>4^DichloitH[14^biphenyI>3-ylH>5Hiihydro-m-liid^ 
10 (Ar = 2^icliloropbenyl) 

Colorless resin 



Example 149: ^(3'^^l>ichlo^o.[14''biphenyl>3-ylH,5^ydfD.lH.iJDddank 
15 (Ar = 3,5-didilorophenyl) 
Coioriess amoiidious solid 

Example 150 ; 2-(2*-Methoxy-[14'-blphenyl]-3-ylH»5-dlhydnHlH-lmidaz0le(^ 
20 = 2-methoxyphenyl) 
Brown resin 



Example 151 ; 2-(3'-MeUioxy-[l,l'-biphenyl]-3.ylH3-dihydro.lH-iniidazo]e (Ar 
25 s 3Hnethoxyphenyl) 
Brown resin 



Example 152 ; 2-(4'-Methylthio-[l,l'-biphenyl]-3-yl)-4fS-dibydn)-lH-imidazole 
30 (Ar = 4KSCHs)phenyl) 
Brown resin 
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Example 153 : 2-[3-(2-TliienyI)pheiiy]]-4^-dihydro-lH-i]iildazole (Ar = 2-thieiiyl) 
Pale yellow amoiphous solid 

5 

Eromple 154 ; 2-[3-(3-ThieQyi)phenyI]-4,5Klibydi^lH-iiiiidazole (Ar s 3-thienyI) 
Brown amorphous solid 

10 

Example 155 ; 243-(Benzofaran-2-yI)phenylHf5*dihydro-lH-umdazoIe (Ar s 

beiizofiirun-2*yl) 

Brown amoiphous solid 

15 

Example 156 ; 2-[3-(l-NaplithyI)phenylH,5^ydro-lH.imidazote(Ar» 1- 

naphthyl) 

Brown resin 

20 

intermediate 10 ; 2-(2-Bromophenyl)-4»5-dihydrD-lII-imidazole Hydrochloride 

The compound of Intermediate 10 was prepared from 2>bromobenzonitiile in the same 
manner as described above for its isomers; 
25 colorless crystals: m.p. 267-268 *C. 

Br Ar 



Intermediate J[£ 



Examples 157-174 
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Intennediate 10 is used to pr^are the compounds of Examples 157-174 as described 
before by the Suzuki coupling method. 

5 

Example 157 ; 2-[2-(l.Napht]iyl)pheny]]-495^ydro-lH-imidazole (Ar s 1- 

naphthyl) 

Brown resin 

10 

Example ISS ; 2-[2-(3-Tfalenyl)phenyIHy5Hlihydit>-lH-iiiildazole (Ar - 3-thienyO 

Brown tesin 

15 Example 159 ; 2-(4'-Methylthlo-[l,l*.biphenyl]-2-yl)-4>5-dlhydro-lH-imidazole 
(Ar = 4.(SCH3)piienyl) 

Brown resin 

20 Example 1«) ; 2-(2*-Methoxy-[14^blph6nyQ-2-y])-43-dihydro-lH•imldBzole (Ar 
s Z-methoigrphaiyl) 
Brown resin 

25 Example I6I2 2-C3'^'*BlstrmDoromet]Qrl.[U'-blphenyl]-2-ylH3H^ 
imidazole (Ar s 3^bistrifluoromethylplieDyl) 

Brown resin 



30 



Example 162 : 2-(3^Aaiino-[14'-biphenyl>2-yl)-4»5-dihydro-lH-imidazole (Ar = 
J-aminophenyl) 
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Brown resin 



Example 163 ; 2-(3^niioi^[14'-bipheny]>2-yl)-4,5Hllhydro-lH*imldazole (Ar 
5 3-auorophenyl) 

Pale yellow amorphous solid 

Example 164 : 2-(4^Flnoro-[^r-biphenyl^2-ylHtS^yd^o-m-iIIddazole (Ar 
10 4-fluorophenyl) 
Yellow viscous oil 



Example 165 ; 2-(4^ChIoro-[14'-biphenyl}-2-yl>-4^-dihydro-lH.imidazD]e (Ar 
15 4-chloroplienyl) 
Yellow resin 



Example 166 ; 2-(3'<<3iiorp-4'-fluori»-[14'-biphenyl]-2*yl)-4,5-dibydro-lH- 
2 0 imidazole (Ar = 3-diloro-4-fluoroplieoyl) 
Yellow amorphous solid 

Example 167s 2^2S4'-Didiloro-[14'-biphenyl].2.ylH,5-dihydro.lH-imidazo]e 
25 (Ars2Adichloropbenyl) 
Yellow amorphous solid 



Example 168 ; 2-(3'-Trif1uoromethyl-[14'-biphenyl]-2-yi)-4»5-dUiydro-lH- 
3 0 imidazole (Ar = 3*trifluoromethylphenyl) 
Yellow amorphous solid 
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Example 169 ; 2-(4^Tr^fhlorolllethyK14^biphenyl^2-ylH»5-^ 
imidazole (Ar = 4-trifluoromethylpheiiyl) 
5 Yellow amorphous solid 

Example 170 ; 2-(3'-Methoxy-[14^biplienyQ-2-ylH>5-dlhydro-lH-biiidazole(Ar 
s 3*methoxyphcnyI) 
10 Yellow amorphous solid 

Example 171 : 2-(4^Methoxy-{l,l'-biphenyl]-2-ylHf^dihydro-lH-imidazole (Ar 
s 4-mettioxyplieDyl) 
15 Yellow amorphous solid 

Example 172 ; 2-[2-(2-Naphthyi)phenylH^dihydro-lH-imldazole (Ar = 2- 
naphthyl) 
20 Yellow amorphous solid 

Example 173 ; 2-[2-(2-Thienyl)phenyl]-4«5-dihydro-lH-imidazole (Ar = 2-thienyl) 
Yellow lesin 

25 

Rmwiplp 174; 2-[2-(5-Chloro-2-thienyl)phenyl]-4,5-dihydio-lH-imidazole (Ar s 
5-€lilon>-2-thiepyl) 

Yellow resin 

30 
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4-(Bn>moacetyl)benzonitri]e was purchased from Lancaster and used to prepare the 
intennediale 4-(i]nidazo[l,2-a]pyridin-2-yl)beiizonitriles with 2-azninopyridine5 by 
standard methods which are known for this condensation reaction. The compounds of 
Examples 175-179 were prepared from these intermediate nitriles by saturating an 
5 ethanolic solution with hydrochloiic acid followed by reaction with 1;2- 
diaminoethane. 




Examples 1Z& - 179 



10 

Example 175 ; 2-[4-(4^*Dihydro-lIl-imidazol-2-yl)phenyl]-8-inethyl-imidazo[l^ 

ajpyridine (X o 8-CH3) 

Beige crystalline solid; m.p. 221-22S 

15 

Example 176; 2.[4-(4^Dihydro-lH-imidazol*2-yI)pbenyl].7-ineChyl-i]nida2o[l^ 

a]pyrkline (X = 7-CH3) 

Beige crystalline solid; ai.p. 234 X (dec.) 

20 

Example 177 ; 2-[4-(4^-Dlfaydn>-m-iiiiidazol-2-yl)phrayl)-6-metfayl-liiddazo[l»2^ 

alpyridine (X = 6-CH3) 

Colorless crystals; m.p. 269 X (dec.) 



25 
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Rifnmplp I7«r 2*[4-(4^-I>ihydro-lH-iiiiidazol-2-yl)phenyl]-8-pbenyliiietlioxy- 
iniidazo[l^]pyridiiie (X = S-benzyloxy) 
Beige cxystalUne solid; in.p. 224-227 **C 

Example 179 ; 6-Broiiio-2-[4-(4,5-dibydro-lH.imidazol-2-3i)ph»yI^i^ 
a]pyridine (X = 6*Br) 

Beige crystalline solid; m.p.>293''C 



The foUowing Kxampleft iRfUiRR weie prepared in die same manner starting from 
conunercially available 2-aminoazoles: 

15 Example 180 ; 6-[4-(4^Dihydro-lH-lmida^ol-2-yl)pllenyI^imidazo[2,l- 



20 prepared from 2-am2nothiazolc; beige crystalline solid; m.p. 224-228 ""C 



10 



bjthiazole 





Examples Ifil - Jigg 



25 
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Example 181r 2-[4-(4^Dihydn>-m-iiiiidazol-2.yl)phenyQ.beiu^ 
b]Uiiazoie(T = S,X = II) 

prepared from 2-anunobenzothiazole; beige crystalline solid; ni.p. 209-212 **C 

5 

Example 182 ; 2-[4-(4^DihydrD-lH-lmidazol-2-yl)phenyl]-9-metfayl-9H- 
imidazo[l^a]beiiaiiudazole (T s NCHa, X = H) 

prepared from 2-aimno-l-inethylbenziniidazole; yellow crystailine solid; in.p. 219- 
223 X 

10 

Example 183; 2-[4-(4^DihydrD-lH-iiiildazol-2-yi)phenyl]-9H*imidazo[l^ 
albendmldazole (T s NH, X s H) 

prepared from 2-amtnobenzimidazole; beige crystalline solid; m.p. > 320 X (dec.) 

15 

Example 184 ; 2-[4-(4^Dihydro.lH.imidazol-2-y])pheDyl]-5-methoxy> 
benzo[dllinidazo[2,l-b]thiazole (T = S, X 5-OCH3) 

prepared from 2*amino-4-inethoxybenzotbiazo]e; pale yellow crystalline solid; m.p. 
20 237-239 

Example 185 ; 2-[4-(4^-Dihydro-lH-iiiiidazol-2-yl)phenyl>7-methoxy- 
benzo[d]imidazo[2,l-b]thiaiole (T - S, X = 7-OCE3) 
25 prepared fhxm 2-amiiio-6-methoxybenzothiazole; yellow crystalline solid; m.p. 263- 
269 



30 



Example 186 ; 5-Chloro-2-[4-(4^-dihydro-lH-tmidazol-2-yl)phenyl]- 
benzo[d]imldazo[2,l-b]tliiazole (T = S, X = 5-CI) 

prepared from 2-ainina4-chlorobenzothiazole; beige crystalline solid; m.p. 230-235 
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Example 187 : 2>[4K4^Dihydn>-lH-iiiixdazo]-2-yl)phenyl]*S-niethyl- 
5 be]izo[d]iiiiidazo[2,l-b]thiazole (T » S, X » S-CH^) 

prqpared irom 2*ainino-4-xnethylbenzothiazole; pale yellow crystalline solid; m.p. > 
150 »C (dec.) 

10 Example 188 ; 6-Chloro-2-[4-(4^1hydnHlH-iinidazol-2-yI)phenyl]- 
beiuD[d]iinidazo[24-b]oxazole (T = O, X = 6-0) 

prepared from 2-an)ino-S-chloiobeiiziixazole; pale yellow ciystalline solid; m.p. 250- 
257*^ (dec.) 

15 




Examples 183 -12Q 



2-Cyano3cetophenone was prepared by heating of 2-bromoacctophenone with Cu(I) 
2 0 cyanide in the presence of iodine and converted to its phenacy] bromide flntermediate 
li) using pynolidinone hydrotribromide. This intermediate was used to prepare the 
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compounds of Examples 189-190 as described before, but with the difference that 
during the condensation reaction to give the imidazo[l,2-a]pyridine nucleus the 
corresponding primary caiboxamides had been formed which were dehydrated to the 
intennediate 2-(imidazo[l^-a]pyridin-2-yl)benzonitriles by heating in POCI3. 



Example 189 ; 2-[2-(4^-DihydrD-lH-miidazDl-2.yl)phenyl]-7-methyl-imidazo[l^- 
a]pyridine Hydrochloride (X s l-CQs) 
Beige crystalline solid; ro.p. > 295 **€ (dec.) 



Example 190 ; 2-[2-(4^Dihydro-lH*hnidazol-2-yl)phenyl]*S-phenyln]etlioxy- 
imidazo[l^a]pyridine Hydrochloride (X = S-benzyloxy) 
Beige ciystalline solid; m.p. 1 14-1 16 (dec.) 

The imidazoline of Example 179 was used to prepare the compounds of Examples 
191-199 by Suzuki coupling methodology as deschbend before. 




Example Jffl Examples 191-199 



Example 191 ; 2-[4-(4r5-Dihydro-lH-imidazol-2-yl)phenyl]-4»-(4-inetiioxyphenyl)- 
2 5 inudazo[i;S-a]pyridine (Ar = 4-methoxyphenyl) 
Beige crystalline solid; m.p. > 298 ^ (dec.) 
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EMinDlel92t 6.(2AI>ichIorophenyl)-2-[4-(4,5^dro.lH.iiiiidaz^ 
y])phenyl]-iiiiidazo[l^a]pyridme (Ar = 2»4-dichlorophenyl) 
Beige crystalline solid; in.p. 220 (dec.) 

5 

. Example 193 ; 2-[4-(4^Dihydro-lH.iinidazol-2-yl)phenyl>6-(l-naphthy]). 
iiiiidazo[l,2-a]pyridlite Hydrochloiide (Ar s l-naphthyl) 
Beige crystalltne solid; m.p. > 300 X (dec.) 

10 

Example 194 ; 2-[4-(4^.Dihydro-lH-imidazol-2-yI)phenyl]-6-(2-methoxypheDyl)- 
imidazo[l^a]pyridlne Hydrochloride (Ar s 2-iiieUioxyphenyl) 
Yellow crystals: m.p. 313-317 **C (dec.) 

15 

Example 195 : 6-(Benzoni]^-2-yl)-2-[4-(4,5-dmydro-lH-lmidazol-2-y0phenyl> 
imidazo[l^a]pyridine Hydrochloride (Ar = 2-beiizofuranyl) 
Pale yellow crystals; m.p. > 320 (dec.) 

20 

Example 196 : 2-[4-(4^Dihydro-lH-umdazol-2-yl)phenyl]-6-(3-thienyl)- 
imidazo[l^-a]pyridlne (Ar = 3-thienyi) 
Beige crystalline solid; m.p. 258-262 

25 

Fyampig 107* 2-[4K4^I>lhydFO-lH-lmldazol-2-yl)phenyl]-6-(4*methylphenyl). 
unidazo[l^-a]pyridlne (Ar = 4-methylphenyl) 

Colorless crystals; m.p. 233-234 **C 



30 

Example 198 ; 2-[4-(43-Difaydro-lH-lmidazol-2-yl)phenyl]-6-phenyl-imidazo[l^ 
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alpyridine (Ar = phenyl) 

Pale yellow ciystals; in.p. 214-216 



S Example 199 : 2-[4K4^Dihydi^lH*iiiiidazoI-2-yl)plienyl]-6-(3-iiiethoxyphaiyl> 
i]nidazo[l^a]pyridiiie (Ar = 5-inethoxyphenyl) 
Beige crystalline solid: m.p. 115-119 




4-(3-Bromoi2mdazo[l^-a]pyridin-2-yl)benzomtrile (Intermediate 12) was obtained 
according to a literature |Hocedure (D£ 4327027) and used to prepare the imidazoline 
15 of Example 200, from which the compounds of the Examplas ^01-209 were prepared 
by Suzuki coupling reaction with the conesponding arylboronic acids. 



Example 200 ; 3-Broiiio-2-[4-(4^ihydro-lH-imidazol-2-yl)pheny]]-imidazo[l^ 
alpyridine 

20 Bdge amorphous solid; m.p. 198-199 
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Example 201 ; 2-[4-(4^Dihydro-lH-iiiddazo]-^yl)phenyi>3-plienyl-iiidd 
ajpyridine (Ar = phmyl) 
Yellow crystals; m.p.203*^C 

5 

Example 202 ; 2-[4^4^Dihydi^m-imidazol-2-yl)phenyI]-3K2-methoxypbenyl)- 
tmidazo[l^]pyridine (Ar = 2-methoxyphenyl) 
YeUow crystals; m.p. 151 °C (dec.) 

10 

Emmple 203 : 2-[4-(4^DibydrD-lH-tmidazol-2-yl)phenyl]-3-(3-metlioxypheiiyI). 
uiiidazo[l^a]pyridine (Ar = 3-methozyphenyl) 
Pale yellow crystals; in.p. > 227 ''C (dec.) 

15 

Example 204 ; 244-(4^-Dihydro-lH-iinidazol-2-yl)pbeiq^l]«3K4-iiiethozypheny]^ 
imldazo[i;2-a]pyridine (Ar = 4-methoxyphenyl) 

Pale yellow crystals; m.p. 194-1% ®C 

20 

Example 205 ; 244-(4^-Dlhydro-lH-imidazol»2-yl)phenyl]-3-(4-metliy]pheiiyl)- 
imidazo[l^a]pyridine (Ar = 4-meUiylphenyl) 
Yellow crystals; m.p. 174-176 *C 

25 

Example 206 ; 3-(BeiBzofuraiH2-yl)-2-[4-(4,5-dihydro-lH-tiiudazol-2-y])ph 
lmldazo[l,2-a]pyridlne Hydrochloride (Ar = 2-beiizofaraiiyl) 

Yellow anK)rphou5 solid; in.p. 226-227 °C 



30 

Exaim)le207 ; 3-(2,4-lMchlorophenyl)-2-[4-(4,S4lihydro.lH-imidazol-2. 
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yl)pheiiyl]-i]nlda»>[l^]pyri(liiie (Ar s 2,4-dichlorophaiyl) 

Bdge crystalline solid; m.p. > 320 "C (dec.) 

5 Example 208 : 2-{4-(4^Dihydro-lH-iinidazoI-2-yl)phenyl>3-(l-ii8phtfayl)- 
iii]idazo[l,2<i]pyridme (Ar = l-naphthyl) 
Beige ciystalline solid; ntp. 189-192 

10 Example 209 : 2-[4-(43-DihydrD-lH>liiiidazol-2-yl)phenyl]-3-(3-thieiiyl)- 
imida2o[l^a]pyridlne (Ar = 3»thienyl) 
Yellow crystals; m.p. 217-220 °C 

15 p-ifampU ^llh 2-(2-(Beiizo[b]tblophen-2-yl)phenylH95Hiihydro-lH-imldazote 
Hydrochloride 




2 0 The title imidazoline was prepared in the same manner as described for the 

bcnzofuran of Example 57 starting from 2-meicaptobenzaldehyde (Synthesis 1989. 
763); 

brown crystalline solid; m.p. 272-274 ''C (dec.) 



25 
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Br 



+ 



X 




X 




Examples 211 -213 



A mixture of the corresponding noethoxyphenol. 4-cyanobenzyl bromide, and 
5 potassium cait>onaie was heated with reflux in acetone to give the intermediate 4- 
cyanobenzylethers which were used to prepare the imidazolines of Examples 21 1-213 
by heating in neat 1.2>dianiinoethane in the presence of a catalytic amount of carbon 
disulfide. 



10 

Example 211 ; 2-[4-((2-Mettioxyphenoxy>methyl)phenyl]<4,5-dihydro-lH- 

lmldazole(XB2-OCH3) 

Colorless crystals; m.p. 142-144 <*C 

15 

Example 212 ; 2-£4-((3-Methoxypheiioxy)i]ieUiyI)phenyl]-4^-dihydra-lH- 
imidazole (X»3-OCH3) 
Coloriess crystals; m.p. 123-124 "C 

20 

Example 213 ; 2-[4-((4*Methoxyphenoxy)methyl)pbenyl]-43^ihydro-lli> 
imidazole (X = 4-OCEb) 
Colorless crystals; m.p. 153-lSS ^C 
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The compounds of the Examples 214-216 and 217-219 were prepared in substantially 
the same manner starting from 3-cyanobenz^ bromide or 2-cyanobenzyl bromide, 
respectively. 



10 F«it^plp2l4> 2-[3-((2-Methoxyphenoxy)methyl)pheny1]-4^-dihydro.lH- 
imidazole (X = 2-OCH3) 
Colorless crystals; m.p. 92-93 



15 Rmmnlg 21-St 2.[3.((3.Methoxyphenoxy)meth7l)phenyl]-4^ihydro-lH- 
Imidazole (X = ^-OCHa) 
Colorless viscous oil 



20 Example 216 ; 2-[3-((4-MethoxypheDOxy)methyl)phenyl]-44-dihydro-lH- 
inoddazole (X s 4-OCH3) 
Colorless crystals; ntp. 128-129 ^C 



5 




Examples 214 - 216 



Examples 21Z - 21£ 



25 Example 217 ; 2-[2*((2-IVlethoxyphenoxy)methyl)phenylH»5-dihy{iro-lH- 
imldazole(Xs2-OCH3) 
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Yellow viscous oil 



F.i«mplp 2i«r 2-r2-<(3.Methoxypheiioxy)methyl)phenyl]-4,5^ydro-lH 
5 imidazole (X = 3-OCH3) 

ColoiiBss crystalline solid; m.p. 76-77 °C 



Example 219; 2-[2-((4-Methoxyphaioxy)iiiethyl)phenyi]-4^ibydro.lH. 
10 imidazole (X^4-OCH3) 
Reddish viscous oil 




Examples 22Q - 221 

15 

3-Cyanophenol was alkylated wiih benzyl bromide or 3-methoxybenzyl bromide, 
respectively, followed by preparation of the imidazolines of Examoles 220 and 221 
fitom the intermediate benzylethers as described above with l^-diaminoethane in the 
2 0 presence of carbon disulfide. 
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l^mmpift MA; 2-[3-(PhenylmetlMyxy)phenyI]-4^-dihydro-lH-iinidazole 

Hydrochloride (XsH) 

Colorless crystalline solid; in.p. 130-132 

5 

Example 221 : 2-[3K(3-MetlioxypbeDyi)inethoxy}phenylH^Hlihydn>-lH- 
imidazole Hydrochloride (X » OCHs) 
Colorless crystalline solid; m.p. 124-125 X 

10 

The imidazolines of the Examples 222 and 223 and the Examples 224 and 225 were 
prepared the same manner from 2-cyanophenol and 4-cyanophenoi, respectively. 

15 




Examples 222 - 223 Examples 221 - 225 



Example 222 : 2-[2-(PiMnylmethoxy)plienyl]-4f5-dihydro-lH-inildazole 
2 0 Hydrochloride (X = H) 

Yellow crystalline solid; m.p. 103-105 ^'C (dec.) 



Example 223 ; 2-[2-((3-Methoxyphenyi)methoxy)phenyl]-4^-dibydro-lH- 
2 5 imidazole (X = OCH3) 
Yellow oil 
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Example 224 ; 2-[4-(Pfaen(ylinethoxy)phenyl]-4^ihydft>-lH-i^^ (X » H) 

Colorless crystalline solid; m.p.212^ 

5 

Example 225 ; 244-((3-Methoxypbenyl)methoxy)phenyl]-4^iliydro-lH- 
imidazole Hydrochloride (X s OCHa) 
Coloiiess crystalline solid; PLp. 219*220 X 

10 




Examples 22S • 242 



15 The following Examples 226-242 were prepared hy reaction of 4-cyanobenz<nutrile 
oxide with styrene derivatives giving the intemiediate 3-(4-cyan€q)henyl)-44- 
dihydrcnsoxazoles which were converted to the imidazolines by saturating an 
ethanolic solution of the nitrile with hydrochloric acid followed by treatment with 1,2- 
diaminoethane. The nitrile oxide was generated from 4-cyano-N- 

2 0 hydroxybenzenecarfooximidoy] chloride (Intermediate 13. prepared according to a 
procedure from WO 95/14682) with triethylamine in methanol. 
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Example 226 ; 3K4K4,5-Dihydro-iH4iiiidazo]-2-yl)phenyl)-5-pheDyMy5^im^^ 
isoxBzole (Ar = phenyl) 
Coloriess ciystals; in.p. 215-216 

5 

Example 227 ; H4-Amiiiophenyl)*3-(4-(4^ihydro.lH-imldazol-2-yl)phenyl)- 
4,5-dihydro-lsoxBZole (Ar s 4-amiiiophenyl) 
Yellow crystalline solid; m.p. 197-198 °C 

10 

Example 228 ; 3-(4-(4^DihyditKlH-iiiiidazol-2-yI)phenyl)-5-(2,4- 
duiiethylphenylHyS-dihydro-isoxBiDle (Ar = 2«4Hiimethylphenyl) 
Coloriess crystals; m.p. 179 **C 

15 

Example 229 ; S-Ql,] '-Bipheny]]-4-yl).3.(4-(4,5-dihydro-lH-imidazol-2- 
yl)phenyl)-4>5-dlhydro-isoxazole (Ar = [l,r-biphenyl]-4-yl) 

Coloriess amarphous solid; m.p. 272-275 X 

20 

Example 230 ; N-[4-(3-(4K4,5-Dmydri>.m-iiiddazo].2-yl)phenylM>5Hiihydr^ 
i$oxazol-5-yl)phenyll benzamide (Ar = 4-(NHCOphenyl)phenyl) 
The intermediate nitiile was prepared by reaction of 4-[5-(4-aniinojrfienyl)-4,5- 
dihydnKi8oxazol-3-yl]benzonitrile (the intermediate used to prepare the imidazoline 
25 of Example 227> with benzoyl chloride; 
pale amoiphous solid; m.p. 277-278 *^ 

Example 231 ; 5-(4-ChIorophenyl)-3-(4-(4^dihydro*lH.imldazol.2-yl)pheny]). 
3 0 4^-difaydro*isoxazole (Ar s 4-cliloropheny 1) 
Coloriess crystals; m.p. 230-232 X 
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Example 232 ; 5-(2,6-IHchlorophenyl)-3-(M4^ihydro-lH.imldazol-2- 
yDphenylHyS^ibydro-isoxBzole (Ar s 2y6-diclilorophenyl) 
5 Coloriess ciystals; m.p. 213-214 X 

Example 233 ; 3K4-(4^I)ihydro-m-imldazol-2-yDphenyl)-5-(2-methy]pheny^ 
4,5-diliydro-isoxazole (Ar & 2-m^ylphaiyi) 
10 Coloricss crystalline solid; m.p. 172-173 X 

Example 234 ; Ethyl 4K3K4.(4^DihydnHlH.imidazol.2-yDpbenylMf5-dihydro. 
isoxBzol-5-yl)beiizoate (Ar = 4-((X>OCHaCIl3)phenyi) 
1 5 The synthesis of the dtle compound started with reaction of 4-cyanobenzonitrile oxide 
with commercial 4-vinyIbenzQic acid, and the ethyl ester was formed during the 
formation of the imidazoline; 
colorless crystalline solid; m.p. 213-215 **C 

20 

Example 235 : 4K3-(4-(4^Dil]ydro-lH-imidazol-2-yl)phenyl)-4f5-dIhydn>- 
lsoxazol-5-yl)beiizolc Add (Ar = 4-(COOH)pheny]) 

The tide compound was prepared by hydrolysis of the ester of the previous example 
with aqueous sodium hydroxide; • 
2 5 colorless crystalline solid; m.p. 263-265 ^'C 



30 



Example 236 ; 3-(4-(4^-Dihydro-lH-tmldazo]-2-yl)phenyI)-5-(2-naphthylH»5- 
dihydro-isoxazole (Ar - 2-naphthyi) 
Colorless crystaltine solid; m.p. 244-246 X 
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Emmple 237 ! 5-(3-Qiloix)pheoy])-3K4K4»5Hlihydn>-m-iiiiidazo]-2-y^^ 
43-dihydro-isoxazole (Ar s 3<hlorophenyl) 
Colorless crystals; m.p. 190-191 ^ 

5 

Example 238 ; 3-<4-(4^-Dihydit>-lH*tiiildazol«2-yI)pheiiyl)-5-(3-Oaon>pheny])- 
4,5-<iihydro-l$oxazole (Ar = 3-fluoroplienyI) 
Colortess crystals; in.p. 193-194 ""C 

10 

Example 239 : 3^4K4^Dihydro-lH-lmidazol-2-yi)phenyl)-5-(4-fluorophenyI)- 
4,5-ilibydro-isoxazole (Ar = 4-flaoropheiiyl) 
Coloriess ciystals; m.p. 218 

15 

Example 240 ; 5-(2,6-I>ifluorophenyl>3-(4-(4,5Hlihydro-lH-imidazol-2- 
yl)phenyl)-4^-dihydn>-isoxazole (Ar s 2»6-dlfluorophrayl) 
Coloriess ciystals; m-p. 195-196 'C 

20 

Example 241 : 3^4-(4^Dlfaydro-lH-imidazol-2-yl)plienyl)-5-(4-metliylphenyl)- 
4,5-dihydro-isoxazole (Ar = 4-methylptaenyl) 
Colorless crystalline solid; mp. 220-221 °C 



30 



Example 242 ; 3-(4-(4,5-Dlhydro-lH-lmldazol*2-yl)phenyl)*5-(3-methylphcnyl)- 
44-dihydro-isoxazole (Ar = 3-methylphenyl) 
Coloriess crystalline solid; m.p. 178-179 
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Examples 243 - 244 



Example 243 : (3-(4-(4^I>ihydro-lH-iiiiidazol-2-]i)phenylH»5Klihy^ 
5-yl)metliaiiol (X = H) 
5 The title imidazoline was prepared in the same manner as described before starting 
from 2-propen-l-ol; 

colorless crystalline solid; m.p. 21 1-213 



10 Example 244 : (3-<4K4^Dihydn>-lH-imidazol-2-yl)phenyl>.5-hyclroxymethyl- 
4,5-dihydro-isoxazol-5-yl)methanoI Hydrochloride (X « CHzOH) 
The title compound was prepared in the same manner as described above starting from 
commercial 2-methylen-ptopan-t3-diol: 
colorless crystalline solid; m.p. 202-203 




Examples 245 - 258 



2 0 The foUowing Examples 245-258 were prepared substantially in the same manner as 
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described for the previous exan^Ies stalling Aom aiyiaoetylene derivatives which 
were either commeicially available or prepared by known procedures. 

5 Example 245 ; 3-(4K4,5-Dihydro-m4imdazol-2-yl)phenyI)-5-phenyl*isoxazole 
(Ar = phenyl) 

Cdoriess amorphous solid; m.p. 218-219 *C 

10 Example 246 : 3-(4-(4»5-Dihydrt>-lH-imidazol-2-yI)phenyl}-5-(3- 
(phenylmethoxy)pheDyl>-lsoxazo]e (Ar s 3-b«izyloxyphenyl) 
The inteimediate nitrile was prepared by reaction of 4-cyanobenzonitrile oxide with 
commercial 3-ethynylphenol followed by alkyladon of the resulting isoxazole with 
benzyl bromide; 

15 coloiless crystals; m.p. 200-201 ®C 

Example 247 : 3-(3-(4-(4^Dihydro-lH-imidazol-2-yl)pbenyl>-isoxazol-5* 
yOphenol (Ar = 3-hydroxyphenyl) 
2 0 The title compound was obtained as an additional product during the formation of the 
imidazoline of ^pmpig 7A^ by cleavage of the benzylether under the acidic reaction 
conditions; 

coloriess crystals; m.p. 279-281 X 

25 

Example 248 ; 3-(4-(4^INhydn>-lH-imidazol-2-y0phenyl)*5-(3-propoxyphenyl)- 
. Isoxazole (Ar = 3-propoxyphenyI) 

The intermediate nitrile was prepared in the same manner as described for Example 
246 including aikylation with propyl iodide; 
30 coloriess crystals; m.p. 260-265 
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Example 249 ; 3-(4K4,5-Dihydj^m-iiiydazol-2-yi)phenyl>S-(3-iii^ 
isozazole (Ar s ^methos^henyt) 

The intennediate nitrile was prepared in the same maimer as described for the 
5 previous example including alkylation with methyl iodide; 
pale yellow amoiphous solid; m.p. 150-152 ""C 

Example 250 ; M4-(4y5-I>ihydro-lH-imidazol-2-yl)phaiyl)-5-(4-fluorophenyl> 
10 isoxazole Hydrochloride (Ar = 4»fluorophenyl) 

Colorless crystals; m.p. 311-313 

Example 2Sl ! 5K4-CMoroplienyl>3-(4-(4,5-dihydn>-m^iiridazol-2-yi^^ 
15 isoxazole (Ar = 4-chlorophenyl) 
Colorless ciystals; m.p. 248-250 

Example 252 ; 3-(4-(4^I>ihydro-lH-imidazoI-2-yl)pheDyl)-5-(4-methylphenyl)» 
2 0 isoxazole (Ar s 4-metliylplienyl) 

Colorless amorphous solid; m.p. 221-223 ^C 

Example 253 ; 2-(3-(4-(4,5-Dihydro-lH-imidazol-2-yl)phenyl)-isoxazol-5- 
2 5 yOpyrfdine (Ar = 2-pyridmyD 

Beige crystalltne solid; m.p. 260-262 X 



30 



Example 254 ; 3-(4*(4^-Dihydro-lH-lmldazol-2-yl)phenyl)-5*(4-propoxyphenyl)» 
Isozazole Hydrochloride (Ar = 4-propoxypheDyl) 
Colorless crystals; m.p. 270-273 "C 
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Example 255 : 5-(4-Butylphenyl)-3-(4K43HlihydnHlH*linidazol-2*yl)phaiyl)- 
isoxazole Hydrochloride (Ar = 4-butylpbenyl) 
5 Coloricss crystals; m.p. 287-2S9 **C 

Example 256 : 3-(4-(4^1>ibydro-lH-lmidazDl-2-y])phenyl).5-(2^ylphra^^ 
isoxazole (Ar s 2-elliylphenyl) 
10 The title compound was prepared from l-ethy]-2'«thynylbenzene which was obtained 
by Pd catalyzed coupling of l-ethyl-Z-iodobenzene with (trimethyisilyl)ethyne 
followed by cleavage of the trimethylsily) group with tetrabutylammonium fluoiide; 
coloricss crystals; m.p. 143-144 

15 

RifftmplftlgT; 3.(4-(4^-Dihydro-lH-imldazol-2-yl)phenyl)-5-(2- 
trifluoromethylpbeny]>-lsoxazole (Ar = 2-trifluoromethylphenyl) 
The intermediate l-ethynyl-2-trifluQrometh^benzene (Bull. Chem. Soc. Jpn. 61 
(1988), 1625) was prepared from l-iodo-2-trifliioromethylbenzene in the same maimer 
20 as described for the previous example and used to prepare the tide imidazoline; 
coloriess crystals; m.p. 172- 174 

Example 258 : 3-(4-(4^I>ihydro-lH-lmldazol-2-yl)pbenyl)-5K4-methoxyphenyl)- 
2 5 isoxazole Hydrochloride (Ar = 4-iiiethoxyphenyl) 
Colorless ciystalline solid; m.p. 275-277 
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Intermediate H 




Examples £59 • 280 



5 The imidazolines of Examples 259 and 260 were prepared from 2-fluon>-4- 

cyanobenzaldoxime flntenpediate J 4: J. Med. Chem. 40 (1997), 2064) in the same 
m&nner as described for the previous examples. 4-Cyano-2-fluorot>enzonitrile oxide 
was generated from the oxime by oxidation with comnoercial aqueous sodium 
hypochlorite solution giving the intermediate 3K4-cyano-2-fluon)phenyl)isoxazoles. 

10 

Example 259 ; 3-(4-(4y5-I>iliydro-lH-uiudazol-2-yl)-2-fliiorophenyl)-5-pheny!- 

l80xazole(X = H) 

Colorless cxystals; m.p. 196-198 ''C 



20 



Example 260 ; 3-(4-(4^Di]iydro-lH-iinldazol-2-yl)-2-fluorophenyl)-5-(4- 
fluorophenyl)-isoxazole (X = F) 
Colorless crystals; m.p. 243-245 '*C 
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5 The compounds of the Examples 261-266 were prepared in a similar manner staiting 
from the acetylene of Intermediate IS (Synthesis 1980 . 627), which reacted with 
benzonitrile oxides generated from the corresponding benzaldoximcs either by 
oxidation with aqueous sodium hypochlorite solution or by chlorination with N- 
chlorosuccimmide followed by dehydrochlorination with triethylamine according to a 
10 * procedure known from the literature (J. Org. Chem, 45 (1980), 3916). The 

benzaldoximes were either commercially available or prepared from benzaldehydes 
and hydroxylamine by standard procedures. The imidazoline ring was fonned as 
described above for the previous isoxazoles. 

15 

Example 261 ; 5-(4-(4^-DlhydrD-lH-iiiiidazoI-2-yl)phenyl).3.phenyI-isoxBZole (X 
= H) 

Colorless crystals; m.p. 228-230 X 

20 

Example 262 ! 3-(2-Bromophenyl)-5-(4-(43-<llhydro-lH-imidazol-2-yI)phenyl)- 

isoxazole (X = 2-Br) 

Colorless ciystals; m.p. 152-154 **C 
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RTiimplp lia> 3-(2,6.Diclilorophenyl)-5-(4-(4,5^1ihydro-lH-iiiddazol^^ 
y])phaiyl)-isoxazole (X = 2,€-Ch> 
5 Coloriess ciystals; in.p, 219-220 *C 

Example 264 ; 3-(a>1'-Biphenyl]-4-yl)-5.(4-(4«5-dihydro-lH.ii^ 
yOphenyO-lsoxazole Hydrochloride (X s4-phenyl) 

10 Colorless crystalline solid; m.p.>300**C 



RTnmp^ 3*(M-l>icliioropheiiyI)-5K4-(4,5HUliydro-lH-iiiiidazol-2- 
yOphenyD-isoxazole Hydrochloride (X = 
15 Colorless ciystals; m.p.>300^C 



20 



Example 266 ; 5-{4-(4^-Dihydro*lH-imidazol-2-yl)pheiiyl)-3-(4-fluorophenyl)- 
isoxazole Hydrochloride (X s 4-F) 
Colorless ciystals; m.p. 325-327 X 
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Examples 2g7 - 2gS 



The compounds of Examples 267-269 were prepared by coupling of 4- 
5 bcomobenzonitrile with the conesponding tenninal acetylenes which was achieved by 
heating in thethylaiiiine in the presence of Pd(PPh3)4 and Cu(I) bromide. The 
imidazoiines were prepared by saturating an ethanoiic solution of the intermediate 
nitriles with hydrogen chloride followed by treatment with 1 »2-diaminoethane. 

10 

E«amDlc267 ; 2-(4-(Phenyletbynyl)phenyl)-4«5-dihydro-lH-iiiildazole (n = 0) 
Brown resin 

15 2-(4<4-Phenylbut-l*yn-l-yDphenylH»S-dihydro-lH-iiiiidazo]e 
Hydrochloride (n s 2) 
Beige crystalline solid; m.p. 188-190 "^C 



2 0 Example 269 ; 2-(4-(5-Phenylpent-l-yn-l-yl)pheQyl)*4^dihydro-lH-inudazole 
Hydrochloride (ns 3) 
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Colorless crystals; in.p. 188-190 ^'C 




Examples ZIQ - 2Z1 



5 

4-Ethynylbenzonilrilc (Intermediate 15 : prepared accoiding to Synthesis 1980 . 627) 
was coupled with iodobenzenes by heating in triethylamine in the presence of 
PdCl2(PPh3)2 and Cu(I) iodide, and the imidazolines of Example 270 and 271 were 
10 obtained from the lesulting intermediate nitriles as described for the previous 
examples. 

Example 270 ; 2-[4.((2-Methylphenyl)ethynyl)phenylH»5Hlihydro-lH-iinkl^ 
15 Hydrochloride (X s CHa) 

prepared from l<thynyl-2-methylbenzene (I Org. Chem. ^ (1978), 358); 
colorless crystalline solid; m.p. 324-326^ 



20 Example 271 : 2-[4-((2.Ethy]pheDyl)ethynyl)pheiiyl]-4,5^ydro-lH*imidazole 
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Hydrochloride (X = CHiCHj) 
prepared from l-ethyl-2-ethynylbeiizene: 
colorless crystals; in.p. 314-316 °C 




Examples 2S - 274 



The imidazolines of Examples 272-274 were prepared by Suzuki coupling reaction as 
10 described for the Examples 126-144 with the corresponding (fonnylbenzene)boronic 
acids followed by Wittig reaction methodology using triphenylpropylphosphonium 
bixMnide. The reaction sequence included protection of the imidazoline nitrogen by a 
benzyloxycarbonyl group. 

15 

Example 272 ; 2-(2'-(l-BuUn-l-ylMl,l'-biphenyI]-4-y])-4»5-dihydro-lH- 

imidazole 

Brown resin 

20 

Example 273 : 2-(3'.(l-Buten.l-ylHl,l'-bipheDyq-4-yl)-4^-dibydn>-lH- 

Imidazole 

Brown resin 



25 



Example 274 ; 2^4'.Cl.Buten.l.yl>[14'-biphenyl]-4.yl)-4f5-dihydn>-lH- 

imidazole 
Brown lesin 
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Examples 23Sl - 2ZS 

5 

The compounds of the Examples 275 and 226 were prepared staning from methyl 2- 
(2-methoxyethoxy)benzoate (WO 98/49166). The ester was sulfonated with 
chlorosulfiihc acid and the resulting sulfonyl chloride treated with p-toluidine to give 
the intermediate sulfonamide. The related N-methylsulfonamide (R = CH3) was 
10 obtained by alkylation with methyl iodide, and the title imidazolines were prepared 
with 1,2-diaminoethane followed by cyclization with diethylaminomethylpolystyrene 
and tiimethylsilyl iodide. 
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Example 275 ; 3-(4,5-I)ihydro*m-iiiddazoN2-y])«4-(2-iiiethoxyethoxy)^^ 
methylphenyDbenzenesulfonandde (R = H) 
5 Coloriessciystals; m.p. 194-196 ^'C 

F.ir^mpio yyfe 3*(4y5-DihydnHlH-inddazol-2-yl)-4K2-iiietlioxye^ 
N-(4-iiiethylphenyl)benzene5iilfojiaiiiide (R = CHs) 
10 Beige amorphous soUd 



The N-protected imidazohne of Intemediate 16 was piepazed from the compound of 
1 5 Intemiediatc 8 and treated with butyl lithiunt The compound of Example 277 was 
obtained by reaction of the aryllithiuni intermediate with 2,4-dichlorobenzaldehydc. 
After deprotection with trifluoroacetic acid the ketone of Example 279 was prepared 
by oxidation with Mn(IV) oxide. 
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Example 277; teit. Butyl 2K4K(2^-Dichlorophenyl)hydroxymethyl)^ 
dihyilrQ*lH*iiiiidazole-l-carboxylate 

Pale yellow crystalline solid; in.p. 1S1-1S3 



Example 278= (2,4-Dich]orophenyl)-(4-(4,5-dihydro-lH-iiiiidazol-2- 
yOphenyDmethanol Trifluoroacetate 
Colorless aystalline solid; m.p. 187-188 ""C 
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Example 279 ; (2^Dichloropheny]H4-(4^-dihydro-lH-lmidazoI-Z. 

yl)phenyl)iii£thaiioiie 

Colorless crystalline soHd 




Intermediate IZ Example 28Q 



Example 2g0 ; (4-(l-Pheny]methyM^-dihydnHlH-ixnidazoI*2*yl)pbenyl)- 
10 (pyridlii-2-yl)m^liaiiol 

The imidazoline of Intemiediale 17 was prepared from 4-bnimobenzonitiile and N- 
benzyl-I,2-diaminocthane and treated with butyl lithium followed by 2- 
pyridinecarboxaldehyde; 
beige amorphous solid 




Intemnediate 1£ Examples 2S1 - 2Sg 



2 0 The imidazoline of Intermediate 18 (J. Heterocyclic Chem. 22 (1990), 803} was used 
to inepare the pyrrole derivatives of the Examples 281 and 282 by heating in acetic 
acid with commercial 2,5-dlethoxytetrahydrofuran or 2,5-dimethoxy-3- 
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formyltetrahydrofuiant tespectively. 

Example 281 ; 2-(4.(lH.P^l.l*yl)phenylH»5^Uiydn>-lH*iiiiidazole (X » H) 

S Bdge crystalline solid 

Example 282 ; l-(4K4^I)ihydro-m4midazol-2-yl)pheDyl)-lH-pyrroIe-3- 
carbaldehyde (X = CHO) 
10 Pale yellow ciystalline solid 



Intermediate IS 

15 

The Examples and 284 were prepared from the imidazoline of Intemiediate 18 by 
reaction with benzoyl chloride or phenylisocyanate, respectively. 

20 Example 283; N-<4-(43-I>Uiydi^m-lmldazol.2.yl)phenyI)benza^ 
Trifluonmcetate (X = NHCO) 

Pale yellow crystalline solid; nLp. 243 X 

25 Example 284 : N-(4-(4^-Dibydro-lH-imldazol-2-yl)phenyl-N*-pheayl-iirea 
Trifhioroacelate (X s NHCONH) 
Colorless crystalline solid; m.p. 164-166 ""C 




Examples 283 - 284 
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The following examples were prepared from benzonitiile or benzoic acid derivatives 
which are cither commercially available or are known compounds and were 
5 synthesized by known procedures from the literature. The formation of the 
imidazoline was earned out by one of the methods described before. 



Example 285 : 2-(4'.PentyH14*-biphenyl]-4.ylHf5-dihydro-lH-iiiiidazole 
Hydrochloride (X = (CH2)4CH3) 

prepared from commercial (4'-pentyl-[l.r-biphenyI]-4-yl)carbonitrile 
15 colorless crystals; m.p. 212-214 '^C 

Example 286 s 2-(4^Metho]7-[14*-biphenyl]-4-ylHf5^1ihydn>-lH-imidazote (X 

= OCH3) 

2 0 prepared from (4' -methoxy-[ 1 , r -biphenyl J-4-yl)caibonitrile (J. Org. Chem. 53 
(1988). 1496); 
coloriess crystals 

25 Example 287 ; ^(4'-Methy^[14'-biphenyl]-4.yl)-4^-dihydro-lH-imidazole 
Hydrochloride (X:=CH3) 

prepared from (4'-metbyI-[l,r-btpheny]]-4-yl)caiboniQile (Tetrahedron 2Q (1994), 
8301); 




Examples 2S5 - 293 



10 
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colortess amorphous solid 



Example 288 ; (4^(4^I>ihydro-lH-imidazol-2-ylHlil'-biphenyl]-4- 
5 yl)Garl>oiiitrile(Xs:CN) 

prepared from commercial [ 1 , r -biphenyl]*4,4*>dicarbonitrile; 
colorless amorphous solid 

10 Example 289 ; 4^(4^Dihydro-lH.imidazoI-2-3lH14'-biphenylH-o] 
Hydrochloride (X OH) 

prepared from commeicia] (4'-hydroxy-[l.l'-biphenyl)-4-yl)caiboniuile; 
colorless crystalline solid; m.p. > 270 **C 

15 

Example 290 ; 2-(4'-(2-MeUioxyethoxy>[l»l'-biphenyl]-4-yl)-4>5-dihydr^lH- 
imidazole (X = OCH^CH^OCHa) 

The nitrile intermediate (EP 47453) was prepared by alkylation of commeicial (4*- 
hydroxy-[l,r-bii^enylH-yI)carbonitiile with 2-mechoxyethy] bromide; 
2 0 beige crystalline solid 



Example 291; 2^4'-Hept^.[14'.biphenyI]-4-yl)-4,5-dihydro-lH-lmidazole (X = 
(CHj)«CH3) 

25 prepared from commeicial (4'-heptyl-[l,r-bipheny]H-y])carbonitrile; 
colorless crystalline solid; m.p. 177-178 ^ 



Example 292 ; 2.(4'.Nltro-[l,l'-biphenyl]-4-yl)-4^^ydro-lH-lmidazole 
30 Hydrochloride (X = NOj) 

prepared from (4*-nilro-[l,r-biphenyl]^yl)cart)oxylic acid (Bioorg. Med. Chem. 
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Lett. 8 (1998X 2395); 
beige crystalline solid 

5 Example 293 ; 2-(4'-£thyl-[l,]^biphexiyl]-4-ylH95-<Iihydxt>-m-linidazole 
Hydrochloride (X = CH2CH3) 

piepaxed from commercial (4'-ethyl-(l.r-biphenyll-4-yl)cart)Oxylic acid; 
colorless crystalline solid; lap. 210-211 



Example 294 : 2-(4'-Methyl-[14'-blphenyl]-3-yl)-4,5-dibydro.lH<4midazole 
Hydrochloride 



prepared from (4*-methy]-[l,r-biphenyl]-3-ylXarbonitiile (J. Med. Chcm. 24 (1991). 
2525); 

colorless crystalline solid; m.p. 178-180 *'C 



10 




15 




20 



Examples 295, - 297 



Example 295 ; 2-(4'.Metbyl-[l,r-biphenyll.2-yI)^,5-dihydro-lH-imldazole 
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Hydrochloride (X = CQa) 

prepaxed from (4'-xnethyI-(l.r-biphenyl]-2-yl)cartx)nitrile (J. Med Chem. M (1991). 
2525); 

coloriess aystals; m.p. 193 X 



Example 296 ; (2M4,5-Dihydi^m-imidazol-2-yl)414'-biphenyl]-4-yl)meUiw 
Hydrochloride (X s CH^OID 

prepared from (4'-hydroxymethyHl,r-biphenyl]'2-yl)cart)oiiilrilc (WO 94/03449); 
10 beige crystalline solid; m.p. 210-235 X (dec.) 

Example 297 ; 2-(4'-((2-Methoxyelhoxy)metfaoxy)-I14^biphenyl^2-yl>-4^. 
dihydro-lH-imidazole Hydrochloride (X » CH2OCH2CH2OCH3) 

15 The intennediate nitrile was prepared by alk>iadon of (4*-hydroxyinethyl-[l ,1*- 
bipheny)]-2-yl)carix)nitiile with 2-methoxyethyl bromide; 
pale yeUow crystalline solid 

20 Example 298 ; 2.(3KlH-PyrroM-yl)phenyi)^^-dihydro-lH-hiiidazole 



5 




prepared from commercial 3-(lH-pyrToI-l*yl)benzonitri1e; 
25 pale yellow crystalline solid; m.p. 160-161 
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Example 299 ; 244-(Baizofuran-^yl)phenylH.SHlihyditHlH-iiid 




5 prepared from 4-(benzofura»-2-yt)benz(mitzile (Liebig3 Ann. Chem. 1974. S23); 
coloriess crystals; m.p. 238*t: 



Example 300 ; 2-[4-(Naphtho[2,l-blfiiiw-2-yi)phea[iyq-43-dihydro-m-imidazole 
10 Hydrochloride 




prepared from 4-(naphtho[2,l-b]furan-2-yl)ben2onitrile (Liebigs Ann. Chem. 1974 . 
15 523); 

yellow ciystalline solid; m.p.>300"C 




Examples 301 - 304 



20 

Example 301 ; 2-(4^henylsulfonyl)phenyl)-4^HlihydrD.lH.imidazole (X = SO2, 
Y = H) 
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prepared from 4-(phcnylsuIfonyl)ben2omrrilc (J. Org. ChenL 54 (1989), 4691); 
colorless ciTst&ls; m.p. 170-173 **C 

5 F^nmplA ^1; 2-[4-(N-M^yl-N-phenylaiiUno)phenyl]-44^ydnHm-linld^ 
(X = NCH3,Y = H) 

prepared from (4-cyanophenyl)-methyl-phenylamine (J. Org. Chcm. §2 (1997), 1568); 
colorless crystals; m.p. 178-180 ^'C 

0 

Example 303 ; 4*(4^1>ihydnHlH-unidazol-2-yl)-N-pheDyl-beiizamide 
Hydrochloride (X - CONH, Y = H) 

prepared from 4-cyano-N-phenyIbcnzamide (Tetrahedron 32 (1981). 4171); 
beige crystalHne solid; m.p. 300-303 °C 



Example 304 : 4-(4^Dlhydro-lH-imidazol-2-yl)-2-fhioro*N-phenyl-beiizamide 
(X = CONH,Y = I0 

The intermediate 4-cyano-2^fltiQn>-N-pheny]benzamide was prepared by condensation 
20 of 4-cyano-2-fluorobenzoic acid (WO 96/01 255) with aniline; 
colorless crystalline solid; m.p. 208*210 ^ 



15 




Examples 305 



25 



Example 305 ; 2-(4-(4^Dibydro-lH-imidazoI-2-y])phenyl)-lU-indole (X = H) 
prepared from 4-(lH-indol-2-yl)benzonitTilc (J. Org. Chem. 52 (1994). 4250); 
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yellow ciystalHne solid; m.p. 264-265 'X^ 

Example 306 ! 5-Chloro-2-(4*(4,5^ydi^lH-iiiiidazol-2-yl)phenyl>m 

5 (X = 5^ 

The intennediate 5-chlan>4-(lH-indo)'2-y])benzonitrile was prepared from (4- 
chlan>phenyl)hydrazine and 4-cyanoacetophenone. 
Yellow ciystalline solid; ixLp.28SX 

10 

Example 307 : 2-(3.(4^.Diliydro-lH-imSdlazol-2-yI)phenyl)-lH-indole 




1 5 The intennediate 3-(lH'indol'2-yl)beiizonitrile was prepared from phenylhydrazinc 
and 3-cyanoacetophenone. 
Yellow ciystalline solid; m.p. 249-251 



20 
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X 




Inteimediate IS 

X 




Examples 2(ffl - 2QS 



The imidazolines of the Examples 308 and 222 were prepared from the compound of 
5 Intermediate 19 (WO 98/3 166 1) and the corresponding 1 ^-^aminobenzenes by 
heating in hydrochloric acid. 

Example 308 s 2-(4-(4^I)ihydro-lH-iiiddazol-2-yl)phenyl)-lH-beiicdmidazok (X 

= H) 

10 Brown crystalline solid 

Example 309 s 2-(4-(43-Dihydro-lH-lmidazol-2-yl)pheny])-4-hydroxy-lH- 
benzimidazoie Hydrochloride (X = OH) 
15 Brown crystalline solid; m.p. 168-170 X (dec.) 
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Intermediate 2l! ^(^Butylthio-5-nitropheny]M»5-dlhydn>-lH-imidlazole 
5 The imidazoline of Ihtennediate 20 is known from the literature (Liebigs Ann. Chem. 
1975. 1994) and was alkylated with butyl bromide; 
brown crystalline solid; m.p. 265 ""C 



10 R«*iiipiP^ift. N.(4-BiityIthio-3K4,5-dihydrD-lH-imidazol-2-yl)phenylVN^ 
nuorophenyl)-urea 

After N-proteciion of the imidazoline of Intennediate 21 by tert.-butoxycarbonyl the 
nitro group was reduced with Na2S204. and the tide compound was obtained by 
reaction with (3-fluorophenyl)isocyanatc. 
15 Colorless crystalline solid; m.p. 145 ®C 
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HCI 

Example 312 



Examples 212 - 21Z 

5 Example 31l ! Ethyl (4M4^Dihydn»-lH-imidazol.2-ylH14'-biphenyI)-4* 
yt)carboxyiate Hydrochloride 

The title compound was prepared from ethyl (4'-cyano-[l,l*-biphenyl]-4- 
yl)caiboxylatc (J. Org. Chcm. 5^ (1991). 1445); 
colorless crystalline solid 

10 

Examole 312 ; (4'-(4^Dihydro-lH-uiiidazoI-2-yi>-[l,r-biphenyq^yl)carboxytic 
Add Hydrochloride 

pr^aied by hydrolysis of the ester from the previous example; 
1 5 colorless crystalline solid 
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The following examples were prepared from the carix>xylic acid of ExamDle312 by 
condensation with methanol or the corresponding amines. The reaction was carried 
out with oxaly] chloride / DMF. 

5 Rrnmplo^lV Methyl (4M4^DUiydn>lH-iniidBzol-2-yl>-[14'-biphenyl]^ 
yl)carboxylate Hydrochloride (R = OCH3) 
prepared with methanol; 
beige amorphous solid 

10 

Example 314 ; N.PhenyH4'-(4,5-dihydrD-lH^imidazol-2.yl>Il,l '.blphenylM-yi)- 
carboxamide Hydrochloride (R = NH(C5lU)) 
prepared by condensation with aiuline; 
beige crystalline solid; m.p. 292-295 ^ 

15 

Examole 315 : Ethyl [((4'-(4^-Dihydn>-lH-hnidazol-2-yl>[l,l'.biphenyl]-4- 
yl)carbonyl)aiiunD]acetate Hydrochloride (R = NHCHjCOOCHiCHj) 
prepared by condensation with glycine ethylester hydrochloride; 
2 0 beige crystalline solid; m.p. 230-233 "C 

Example 316 ! Methyl (S>2-[((4M4^Dihydro-lH-imidazol-2-yl).[l,l'-blphenyl]. 
4-yl)carbonyI)amino]-3-phenylpropioiute Hydrochloride (R = (S)- 
25 NHCH(COOCH(3)CH2(QHs)) 

prepared with (Sy-phenylalanine methylester hydrochloride; 
beige amorphous solid 

30 Example 317 : N-Hexyl-(4'-(43^ydro-lH-iinidazol-2.ylH14'-biphenyl]-4-yl)* 
carboxamide Hydrochloride (R s NHtCH^sCHs) 
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prepared by condoisation with hexylamine; 
bdge crystallioe solid; in.p. 168-170 X 

5 The phannacological activity of compounds of the present invention may be 

detennined by methods well known in the ait and by the assays disclcned herein. 

ASSAYS 

10 BTC6. F7 Insulinoma Cell Screening Models 

BTC6 are culmied in DMEM 4 glucose with the following supplements: 
15%(v/v) equine serum; 25% (v/v)FCS; and 50 U/ml Ptenicillin/ 50 pg/ml 
Streptomycin. 

15 

A) Adherent BTC6 JF7 cells 

BTC6 arc seeded after tiypsinizatjon to 30.000 cells/well in a 96 well 
multiplate. Hie cells grow to SO % confluence and at day 2 or 3 after seeding, the 
2 0 insulin secretion experiments were perf(»med as follows: 

Discard the supernatant of the 96 well plates after the cells have been seeded, 
wash 3 times with BBSS (EarFs balanced salt solution) (0 mM glucose)/ 0.1 % BSA 
and incubate in the EBSS solution 30 min at 5% CO2, 37*0. 
2 5 The experiments with the compounds were run in the presence of 1 0 mM 

glucose and also in the absence of glucose in different concentrations. Incubation time 
is 1 hour. The supematante is filteiod and the insulin amounts measured by 
radioimmunoassay using an antibody directed against rat insulin. 

30 B) Dissociated BTC6jn cells 
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BTC6P7 cells at SO % confluence were dislodged using enzyme free cell 
dissociation solution. Dislodged cells were dissociated by pressing die cell suspension 
through a needle (25 gauge). Cells were washed three times in EBSS (0 mM 
glucoseyo.1% BSA and insulin secretion experiments are performed as described 
5 above. 

Dose response titrations on the agonists described revealed £C50 values of < 
10 mM, preferably < Inunol. 

The number of islets of three rats is usually sufficient to test 8 compounds 
10 including standards. 
Splutions 

1. 100 ml EBSS (EarFs balanced salt solution): For example, as 
commeicially available CaL No. BSS-OOS-B (Specialty Media) without Glucose & 
Phenol Red, with 0.1% BSA, other con4>arablc commercially available media are 

15 acceptable. 

2. 100 ml EBSS/BSA buffer + 130.8 mg D(+><S]ucose monohydrate (MW: 
198.17) 

(=3.3 mM final concentration). 

3. 100 ml EBSS/BSA buffer + 661.8 mg D(-f-)-Glucose monohydrate (MW: 
20 198.17) 

(sl6.7 mM final concentration). 

4. 100 ml EBSS (Earl's balanced salt solution). For example, as 
commercially available,CaL No. BSS-008-B (Specialty Media) without Glucose & 
Phenol Red, with 0.1% BSA, with 0.6 % DMSO; other compaiable solutions may be 

25 used as well; 
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10 



PiludgnQf compounds: 



75 



20 



25 



30 



35 



40 



45 



SO 



10 



Each dilution of compound has to be double concentrated as it will be dilated 
1 -f I by EBSS/BSA Glucose (either high Glucose. 16.7 mM final cone, or low 
Glucose, 3.3 mM final cone.) in a 24 -well tissue culture plate (or other appropriate 
tissue culture receptacle, if desirecO. 

A stock solution of the compound to be tested of 1 0 mM in DMSO is made, 
and the following solutions made for the compounds to be tested, and for standards. 



Tube 
No. 


Concentration 
0»M) 


final 
Concentration 
0»M) 


DUntion 


1 


200 


100 


40 n\ of stock + 2000 fti EBSS/BSA 










2 


60 


30 


900 ^1 of Oibe 1 + 2100 /il EBSS/BSA 


3 


20 


10 


300 Ml of tube 1 4- 2700 /il EBSS/BSA/ 

0.6 % DMSO 


4 


6 


3 


300 M 1 of tube 2 + 2700 Ml EBSS/BSA/ 
0.6% DMSO 


5 


2 


1 


300 Mi of tube 3 -1- 2700 Ml EBSS/BSA/ 
0.6% DMSO 


6 


0.6 


0.3 


300 Ml of tube 4 -i- 2700 m1 EBSS/BSA/ 
0.6% DMSO 


7 


0.2 


0.1 


300 Ml of tube 5 + 2700 Ml EBSS/BSA/ 
0.6 % DMSO 


8 


0.06 


0.03 


300 Mi of tube 6 + 2700 m1 EBSS/BSA/ 
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0.6%DMSO 



Culture dishes arc prepared (untreated, 100 x 20 mm, one pertwo con^unds) 
with 10 ml EBSS/BSA and 10 ml low glucose EBSS/BSA or similar preparative 
5 solution and place in an incubator at 5 % €02* for at least 15 min. 

Preparation of Rat islets in culture dishes: 

Approximately half of an islet is selected with a 100 /il pipette and tiansfered 
to a prepared culture dishe with EBSS/BSA/low Ghscose by using binoculars 
10 (magnification about 30 x. 

The dish is put back into the incubator (37°C, 5 % CO2) for preincubation (30 

min) 

If a 24 well plate is used for the assay, the dilutions are distributed (500 ^1 
each) as shown in the scheme below. 
15 500 Ml of EBSS/BSA -f 0.6 % DMSO (0 = Control). 



0 

1 


0 

2 


0^ 

3 


0.03 

4 


0.1 

5 


0.1 

6 


03 

7 


03 

8 


1 

9 


1 

10 


3 

11 


3 

12 


10 

13 


10 

14 


30 

15 


30 

16 


0 

17 


0 

18 
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10 



1$ 



20 



0.1 


0.1 


1 


1 


10 


10 


19 


20 


21 


22 


23 


24 



EBSS/BS A/ high Glucose, 500 fil is added to wells 1-16, and EBSS/BS A/ 
low Glucose, 500 ^1 is added to wells 17-24. 

This sdieme is repeated with the other conqxiands in tissue culture plates and 
5 the plates are placed into the incubator QTC, 5 % CQz) for at least 15 min. 



25 



30 



The culture dish with the second half of the islets is taken out of the incubator. 
The rest of the islet is picked up with a 100 /xl pipette and placed into the second of 
the prepared culture dishes with EBSS/BSA/low Glucose using binoculars, and placed 
1 0 back into the incubator (37**C, 5 % CO2) for preincubation (30 min). 



35 



40 



45 



50 



Take out the tissue culture plates 1 and 2 and the first prcincubated islets. 
Place 8 islets into each well by using a 10 /il pipette and binoculars (general guideline- 
magnification about 40 x), generally trying to select islets of similar size which are not 
15 digested. The plates are placed back in the incubator (37'C. 5 % CO2) for 90 rain. 

Remove the second of the overnight cultured culture dishes with islets from 
incubator. Approximately half of the islets are placed into the 3rd of the prepared 
culture dishes with EBSS/BSA/low Glucose with a 100 fil pipette and using 
2 0 binoculars (general guideline-magnification about 30 x), then placed back into the 
incubator (37*C, 5 % CQ2) for preincubation (30 min). 



55 
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The 24 -weU tissue cuhuie plates 3 and 4 and the second preincubated islets 
culture dish are removed from the incubator and 8 islets placed into each well by 
using a 10 /xl pipette and binoculars (niagnification about 40 x), again selecting islets 
5 of similar size which are not digested. Put the plates back to the incubator (37^, 5 % 
CX)2)for90inin. 

Take the culture dish with the second half of the islets out of the incubator, 
with a 100 fii pipette into the 4th of tfie prepared culture dishes with EBSS/BSA/low 
10 Glucose by using binoculars (magnification about 30 x) and put them back into the 
incubator (37''C, 5 % CO2) for preincubation (30 min) 

Take out the 24 -well tissue culture plates 5 and 6 and the 3rd preincubated 
islets culture dish. Place 8 islets into each well with a 10 /xl pipette by using 
15 binoculars (magnification about 40 x). Put the plates back into the incubator (37°C, 5 
%CX)2)for90min. 

Take out the 24 -well tissue culture plates 7 and 8 and the last preincubated islets 
culttire dish. Place 8 islets into each well with a 10 ^1 pipeue by using binoculars 
20 (magnification about 40 x). Put the plates back to the incubator (37**C. 5 % CO2) for 
90 min. 
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When 90 minutes of incubation are over, transfer approximately 300 ;il of 
each well into one weU of the 96 well filter plate and by using a vacuum pump filter it 
into a 96 well Micropiate. 4 of the 24 -well tissue culture plates cover one filteiplate 
and 

5 96*weU-MicfDplate. 

The insulin secreted by the islets is measured in a RIA after dilution (1:5). 

Intravenous Glucose Tolerance Test 

10 This test is used to examine in vivo efficacy of compounds of the present 

invention on insulin secretion and blood glucose at hyperglycemia. 

The intravenous glucose tolerance test (IVGTT) is perfonned in overnight 
fasted anesthetized male wistar rats weighing 280-350g. Under pentobarbitone 
15 anesthesia (50 mg/kg ip) polyethylene catheters are placed in the left jugular vein and 
in the left common carotid artery. Glucose (10% solution) is administered 
intravenously at a dose of 0.S g/kg, followed directly by an i v injection, of tiie 
compound to be tested. 

20 Blood samples are drawn before and 3, 6, 10, 15, 30 and 45 min after glucose 

administration, centrifiiged and the obtained seram is stored at -20^0 for analytics. 
Test compounds are examined along with a reference (positive control) and a vehicle 
connt>l with n=8 animals per group. Glucose is detennined by the hexokinase 
method, and insulin via radioimmunoassay (RIA) from senun. 

25 

In order to examine the effects of test compounds on insulin and blood glucose 
at euglycemia in vivo, the protocol of the IVGTT as described above is used except 
for the administration of intravenous glucose. 
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The compounds of Fonnula I are preferably fonnulaied prior to 
administration. Therefore, yet another embodiment of the present invention is a 
pharmaceutica] formulation comprising a compound of Fonnula I and one or more 
5 pharmaceutically acceptable carriers, diluents or exdpients« 
IS The present phannaceutical fonnulations are prepared by known procedures 

using well-known and readily available ingredients. In making the compositions of the 
present invention, die active ingredient will usually be mixed with a cairier. or diluted 
by a earner, or enclosed within a carrier which may be in the form of a capsule, 

20 

1 0 sachet, paper or other container. When the carrier serves as a diluent, it may be a 

solid, semisolid or liquid material which acts as a vehicle, excipient or medium for the 
active ingredient. Thus, the compositions can be in the form of tablets, pills, powders, 
25 lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syn^, aerosol 

(as a solid or in a liquid medium), soft and hard gelatin capsules, suppositories, sterile 
1 5 injectable solutions and sterile packaged powders. 

Some examples of suitable carriers, excipients. and diluents include lactose, 
dextrose, sucrose, sorbitol, mannitol, starches, gum acacia, calcium phosphate, 
alginates, tragacanth, gelatin, calcium silicate, microciystalline cellulose, 
polyvinylpyrrolidone, cellulose, water syrup, methyl cellulose, methyl and 
35 20 propylhydroxybenzoates, talc, magnesium stearate and mineral oil. The formulations 

can additionally include lubricating agents, wetting agents, emulsifying and 
suspending agents, preserving agents, sweetening agents or flavoring agents. The 
compositions of the invention may be formulated so as to provide quick, sustained or 
delayed release of the active ingredient after administration to the patient 
25 The compositions are preferably formulated in a unit dosage form, each dosage 

containing from about 0. i to about 500 mg, more usually about .5 to about 200 mg, of 
^ the active ingredient However, it will be understood that the therapeutic dosage 

administered will be determined by the physician in the light of the relevant 
circumstances including the condition to be treated, the choice of compound to be 
3 0 administered and the chosen route of adminisu^tion, and therefore the above dosage 
ranges are not intended to limit the scope of the invention in any way. The 
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compounds can be administered by a variety of routes including the oral, recta), 
transdennal, subcutaneous, topical, intravenous, intxamuscular or intranasal routes. 
F6r all indications, a typical daily dose will contain from about 0.05 mg/kg to about 
20 mg/kg of the active con^imd of this invention. Preferred daily doses will be 
5 about 0. 1 to about 10 mg/kg, ideally about 0. 1 to about 5 mg/kg. However, for topical 
administratton a typical dosage is about 1 to about 500 mg compound per cm^ of an 
affected tissue. Preferably, the applied amount of conqx>und will range from about 30 
to about 300 mg/cm^, more preferably, from about 50 to about 200 mg/cm^, and, 
most preferably, from about 60 to about 100 mg/cm^. 

10 

The following formulation examples are illustrative only and are not intended to limit 
the scope of the invention in any way. 

Foymulationi 

Hard gelatin capsules are prepared using the 
15 following ingredients: 



Quantity 
(mg/capsnle) 



Active ingredient 
starch, dried 



425 



25 



magnesium stearate 



10 



Total 



460 mg 



The above ingredients are mixed and filled into hard gelatin capsules in 460 



mg quantities. 



20 



Formulation 2 



Tablets each containing 10 mg of active ingredient are made up as follows: 
Active ingredient 
Stareh 



10 mg 
160 mg 
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Nficrociystalline cellulose 
Polyvinylpynolidone (as 10% solution in water) 
Sodium caiboxymethyl starch 
Magnesium stearate 

5 

Total 300 mg 

The active ingredient, starch and cellulose are mixed thoroughly. The solution 
of polyvinylpynolidone is mixed with the resultant powdeis and passed through a 
sieve. The granules so produced are dried and re-passed through a sieve. The sodium 
1 0 carboxymethyl starch and magnesium stearate are then added to the gianules which, 
after mixing, are compressed on a tablet machine to yield tablets each weighing 
300 mg. 

The principles, preferred embodiments and modes of operation of the present 
invention have been described in the foregoing specification. The invention which is 
15 intended to be protected herein, however, is not to be constnied as Jimited to the 
particular forms disclosed, since they are to be regarded as illustrative rather than 
restrictive. Variations and changes may be made by those skilled in the art without 
departing from the spirit of the invention. 



100 mg 

13 mg 

14 mg 
3mg 
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We claim 

1 . A compound of Fonnula (I): 

5 




10 R' and R^ together with the carbon atoms to which they are attached, combine to 
form a C3.7 caxbocycUc ring and and R* arc each independently hydrogen or Ci.g 
alkyhor 

R' and R^ together with the carbon atom to which they are attached combine to form 
15 a C3.7 spirocaibocyclic ring and R' and R* are each independenUy hydrogen or Ci.g 
alkyl; or 

R' and R*. together with the caibon atom to which they are attached, combine to fonn 
a C3.7 spirocarbocyclic ring and R* and R^ are each independently hydrogen or Ci^ 
20 alkyl; 

R' is selected from the group consisting of hydrogen, C1.8 alkyl, optionally 
substituted aryl, and an amino protecting group; 

25 R* is selected from the group consisting of hydrogen, Cj^g alkyl, Ci.g alkoxy, C3.7 
cycloalkyi, C3.7 cycloalkoxy, C3.7 cyclo C1.8 alkyl, C3.7 cyclo alkoxy. 
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hydroxy, halo, carbo C^g alkoxy, halo Clb alkyl, halo Ci^ alkoxy. optionally 
substituted phenyl Ci^g alkyl, optionally substituted phenyl Ci.8 alkoxy. 

is selected from the group consisting of hydrogen, Ci.g alk)i, Ci^ alkoxy, C3.7 
5 cycloalkyi, C3.7 cycloalkoxy, C3.7 cyclo €1.3 alkyl, C3.7 cyclo Ci^ alkoxy, 
hydroxy, halo, carbo Cj^ alkoxy, halo alkyl, halo C1.8 alkoxy. optionally 
substituted phenyl Ci^ alkyl, optionally substituted phenyl Cj^ alkoxy, optionally 
substituted phenyloxy, (tctiahydropyran-2.yl)metiioxy. Ci^ alk)i^(OU optionally 
substituted aiyl-Ci.8 alkyl-S(0)„.., CH3(CH2)p-2l-(CH2)q-Z2-. and z3-(CH2)q'.22- 
10 ; 

where 

and Z^ are each independentiy a bond, -S-, , SQj, sulphoximino, or 
NR"; 

15 Z3 is hydroxy, protected hydroxy. NR«r", protected amino, SH, or protected SH; 

Y is selected from the group consisting of -NR'CONR"- or"<CH2)kW(CH2)b-, 

wherein -(CHzHWCCHaV , is optionally substituted with Ci^ alkyl or hydroxy; 

k is independentiy 0. 1, 2, 3, or 4; 
20 b is independentiy 0, 1. 2, 3, or 4; 

provided tiiat the sum of k and b together is not more than 4; 

W is selected firom the group consisting of a bond, O, S, SO2, SO, SO2NR'". 

NR^'SOz >ai-*\CONR-\ NR"*CO. -C=C-, -C^-, and 0=0, 

R*. R'* and R"' are each independentiy selected from the group consisting of 
25 hydrogen. Cm alkyl, and benz^; 

R"" is selected from tiie group consisting of hydrogen. Cj.g alkyl, benzyl, and an 

amino protecting group; 

tiie group A is a monocyclic or bicyclic ring selected from 
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benzene, n^hthalene, pyridine, pyrimidine, pyrazine, pyridazine, 1,23-triazine, 1,2,4- 
triazine. 13f5-triazme, quinoline, isoqinnoline, 1,5-naphthyridine, l,6-nq)hthyridine, 
1,7-naphthyridine, 1,8-naphthyridine. 2,6-naphth>'ridine. 2,7-naphthyridine, 
quinazoline, quinoxaline, phthalazine, cinnoline^ fiiran, thiophene, benzofuran. 
5 benzo[b]thiophene, pyrrole, indole, imidazole, benzimidazole, unidazo[4,5- 

bjpyridine, iinidazo[4,5-c]pyridine, oxazote, benzoxazole, oxazolo[5,4^]pyridine, 
oxazolo[4,5-b]pyridme, oxazoIo[5,4-c]pyridine, oxazolo[4,5-c]pyridme. isoxazoie. 
4,5-dihydroisoxazole, benzo[d]isoxazole, thiazole. benzothiazole, pyiazole, indazole, 
isothiazole, benzo[d]isothiazole, 1^3-tnazole, benzotiiazole, 1,2,4-triazole, 13,4- 

10 oxadiazole, 1,2,4-oxadiazole, 1,2,5-oxadiazole. 1,23-oxadiazole, 

benzo[l,23]oxadiazole, 13.4>thiadiazole, 1,2,4-thiadiazole. 1^3-thiadiazole, 1,23- 
thiadiazole, benzo[l,23]thiadiazole, IH-tetrazoIe, iniidazo[l,2-a]pyridine, 
inudazo[l,2-c]pyrimidine, iinidazo[l,2-a]pyiazine, imidazo[l,2-b]pyridazine, 
imidazo[l,2-a]pyriinidine» imidazo[2,l-b]thiazole, iimdazo[5,l-b]oxazole, 

15 imidazo[l,2-a]iimdazole. 

which may be fused with a benzene ring to fonn a tricyclic ring; 

is selected from the group consisting of hydrogen, C|.g aJkyl, C^.g alkenyl, C|.g 
a]kynyl, Ci.g alkoxy, C3.7 cycloalkyl, C3.7 cycloalkoxy, C3.7 cyclo Ci.g alkyl, 
20 C3.7 cyclo Ci.g alkoxy, hydroxy, halo, cyano, nitro, fomiyl, carix)xy, caxbo C].g 
alkoxy. halo Cm alkyl, halo alkoxy, optionally substituted phenyl C|.g alkyl, 
optionally substituted phenyl alkoxy, Ci.g alkylthio, optionally substituted 
benzylthio, CH2OH. amino, NHCO Ci^ alkyl, CONR"r", CX)NHR'*, CHaCCHaV 
CMCH2)s^. CH3(CH2)rO-(CH2)u-0-CH2, and a group of Formula (II) 




wherein 
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the ring B is selected fironi benzene. Dq>hthalene. pyridine, furan, benzofuran, 
thiophene, or benzo[b]thiq>hene; 

and R^^ are independently selected from hydrogen, alkyl» C]^ alkoxy, C3.7 
5 cycloalk^, C3.7 cycloalkoxy, CH3OH. hydroxy, halo, cyano, nitro. caiboxy. caibo 
Ci.g alkoxy. halo Ci^ alkyl, halo Ci.g alkoxy. optionally substituted phenyl, 
optionally substituted benzyloxy, 

R^ \ and R" aie each independenUy selected from die group consisting of 
10 hydrogen, alkyl, <^tionally substituted aiyl C|.g alkyl, and optionaUy 
substituted phenyl; 

R'^ and R'^ together with the nitrogen atom to which they are attached optionally 
combine to form a heterocyclic ring comprising the nitrogen and alkylene, 
wherein the alkylene is optionally substituted with one or two Cj^g alk^ groups 
15 or one carbon atom of the heterocyclic ring is optionally replaced by oxygen or sulfur. 

R'^ is an amino acid residue selected from glycine, alanine, leucine, isoleucine, 
methionine, phenylalanine, or valine in which the caiboxylate may form a caiboxylic 
acid or a Ci.g alkyl ester, 

20 

R^^ is selected from hydrogen. C1.8 al^^yJ. Ci-g alkoxy. C3.7 cycloalkyl, C3.7 
cycloalkoxy, hydroxy, halo, cyano. nitro. cartx>xy, carbo Cj.g alkoxy. halo alkyl. 
halo C1.8 alkoxy, optionally substituted phenyl Cj.g alkyl. optionally substituted 
phenyl Ci.g alkoxy. Cj-g alkylthio. amino, NHCO Cj^g alkyl, optionally substituted 
2 5 NHCO phenyl, optionally substituted phenyl; 

R'^ and R" are independenUy selected from hydrogen, C|.g alkyl, C].g alkoxy, 
hydroxy, halo, halo Cj-g alkyl, optionally substituted benzyloxy. 
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p, r, and t are each independently selected a number consisting of 0. 1, 2. 3. or 4; 
q. q\ s, and u are each independently a number consisting of 1, 2, 3, 4, or S; 
m and m* are each independendy a number consisting of 0, 1, or 2; 

5 and provided that when Y is a bond or -O and A is benzene and only one selected 
fhn the group consisting of R^, and R'° is a non-hydiogen group, then at least one 
selected from the group consisting of R^ R' and R*" is selected from die group 
consisting of C2-8 alkenyl. C2-8 alkynyl. alkoxy. C3.7 cycloalkoxy, C3.7 cyclo 
Ci-g alkyl, C3.7 cydoalkyl. cyano, nitro. formyl, carbo Ci^ alkoxy, substituted 
10 phenyl, optionally substituted phenyl C|.8 alkoxy. optionaUy substituted benzylthio. 
amino. NHCO C^g alkyl, CONR"r", C0NHR'\ CH3(CH2)rO-(CH2)s-0-, 
CH3(CH2)rO-(CH2)u-0-CH2. and a group of Formula (H) 




15 B is selected from die group consisting of benzene, wherein at least one selected from 
die group consisting of R'^ R" and r" is a non-hydrogen group when B is benzene, 
naphthalene, pyridine, fiiran, benzofuran. tiiiophcne. or benzo[b]diiophcne; 
or when Y is a bond and A is a group of the formula 




20 selected from die group consisting of C]^ alkyl, C1.8 alkcnyl. Ci.g alkynyl, C1.8 
alkoxy, C3.7 cycloalkyl, C3.7 cycloalkoxy. C3.7 cyclo C^g alkyl. C3.7 cyclo C1.8 
alkoxy. hydroxy, nitro, fonnyl, caiboxy. caibo C1.8 alkoxy. halo Cm alkyl. halo C]^ 
alkoxy. optionally substituted phenyl Ci.g alkyl. optionaUy substituted phenyl Cj.8 
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altoxy, Ci.8 alkylthio, optionally substituted benzylthio. CH2OH. amino. NHCO Ci. 
8 alky!, CONR'^R", CONHR". CH3(CH2)rO-(CH2)s-0-. CH3(CH2)rO-{CH2)u- 
O-CH2. and a group of Fonnula (D) 




n;and 

phannaceutically acceptable salts and esters thereof. 

2. A compound as claimed by claim 1 wherein and R^ are each 
hydrogen and R^ and R^ are each hydrogen or medi)i. 

3. A compound as claimed by any one of Qaims 1 through 2 wherein R^ 
10 Is hydrogen. 

4. A compomid as claimed by any one of Qaims 1 tiirough 3 wherein Y 
is a bond. 

5. A compound as claimed by any one of Claims 1 through 4 wherein A is 
selected ftom die group consisting of benzene, naphthalene, thiophene, 

1 5 benrof uran. pyrrole, isoxazole. 4,S-dihydroisoxazoie. and imidazo[l^- 
alpyiidine. 

6. A coinpound as claimed by any one of Claims 1 through 5 wherein A is 
selected from the group consisting of naphthalene, thiophene, 
benzofuran, pyrrole, isoxazole, 4,5-dihydroisoxazole, and imidazo[l,2- 

20 alpyiidine. 

7. A compound as claimed by any one of Qaims 1 through 4 wherein A is 
benzene and at least one selected from the group consisting of R^ R' 
and R'^is a non-hydrogen group. 

8. A compound as claimed by any one of Claims 1 through 4 wherein at 
2 5 least two selected from the group consisting of R'. R' and R'** is a non- 
hydrogen group. 

9. A compound as claimed by any one of Claims 1 through 8 wherein B is 
selected from die group consisting of naphthalene, pyridine, futan, 
benzofuran, diiophehe, or benzo[b]duophene; 
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10. A phannaceutica] fonnulation comprising a compound according to 
any one of the pieceeding Claims 1 through 9 or a phannaceuticaUy 
acceptable salt or ester thereof, together with a phannaceuticaUy 
acceptable carrier or diluent therefor. 
5 1 1. A compound according to any one of the prececding Gaims 1 through 

9 for use in the manufacture of a medicament for treating of diabetes. 
15 12. A compound according to any one of Claims 1 through 9, for use as a 

phatmaceuticaL 

13. A compound according to any one of Claims 1 through 9, for use in the 
1 0 manuf actuxe of a medicament for the treatment of a mammal for 

diabetes, diabetic complications, metabolic disorders, or related 
diseases where impaired glucose disposal is present 

14. A compound of the Formula m 

25 



20 



20 

40 
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30 

15 

K\ R^ R^ and are each independently hydrogen or Ci.8 alkyl; or 
35 R' and R^. together with the caibon atoms to which they are attached, 

combine to form a C3.7 carbocyclic ring and R^ and are each 
independently hydrogen or C1.8 alky]; or 



R' and R\ together with the caibon atom to which they are attached 
combine to form a C3.7 spirocarbocyclic ring and R^ and R^ are each 
independently hydrogen or Cj.8 alkyl; or 



25 R^ and R^, together with the carbon atom to which they are attached, 

combine to forai a C3.7 si»rocart>ocyclic ring and R' and R^ are each 
^ independently hydrogen or Ci.g allcyl; 
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is selected from the group consisting of hydrogen, C] .g aJkyU 
optionally substituted aiyl, and an amino protecting group; 



5 L is selected from the group consisting of bromo. iodo, and 

15 trifluoromethylsulfonyloxy; 

is selected from the group consisting of hydrogen. Ci.g alkyl, Ci^ 
alkoxy. C3.7 cycloaikyi, C3.7 cycloalkoxy, C3.7 cyclo C^g all^, 
20 cyck) alkoxy. hydroxy, halo, caibo Ci.g alkoxy, halo 

10 alkyl, halo Ci.g alkoxy. optionally substituted phenyl Ci.g all^l, 

optionally substituted phenyl Ci.g alkoxy; 



R^ is selected from the group consisting of hydrogen, Cj.g alkyl, C|.g 
alkoxy. C3.7 cycloaikyl. C3.7 cycloalkoxy. C3.7 cyclo C1.8 alkyl. 

15 C3.7 cyclo Cj^ alkoxy. hydroxy, halo, carbo Cj-g alkoxy. halo Cj-s 

alkyl, halo C 1.8 alkoxy. optionally substituted phenyl C 1 .g aUtyK 
optionally substituted phenyl Cj.g alkoxy. optionally substituted 
phenyloxy. (tetrahydropyran-2-yl)methoxy, C 1 .g alkyl-S(0)m, 
optionally substituted aryl-Ci.g alkyl-S(0)ffl.. CH3(CH2)p-ZMCH2)q- 

20 z2-,andZ3.(CH2)q'-Z2; 



where 

Zlandz2 are each independendy a bond, -0-, -S-, ^^o^ ^ SO2, 
45 sulphoximino. orNR^*; 

25 Z3 is hydroxy, protected hydroxy, NR'^r", protected amino. SH. or 

protected SH; 

50 
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are each independently selected from the group 
consisting of hydiogen. Cj.g all^l. optionally substituted aryl C|.8 
alkyl, and optionally substituted phenyl: 
R*^ and R*^ together with the nitrogen atom to which they are attached 
5 optionally combine to form a heterocyclic ring comprising the nitrogen 

15 and C24 alkylene. wherein the Ct^ alkylene is optionally substituted 

with one or two C i.g alkyl groups or one carbon atom of the 
heteiDcyclic ring is optionally replaced by oxygen or sulfur, 
pis a number selected from the group consisting of 0, l,2,3,or4; 

20 

10 q and q' are each independently a number consisting of 1, 2, 3, 4, or 5; 

m and m* are each independently a number consisting of 0. 1, or 2; 
and pharmaceutically acceptable salts thereof. 
25 15. A compound as claimed by Claim 1 which is selected from the group 

consisting of 2-[S-Bromo-2-(2-methoxyethoxy)phenyl>4»5-dih^dro- 
15 IH-imidazole, 2-[4-Bromo-2-(2-methoxyethoxy)pheny]]-4^-dihydio- 

^ . IH-imidazole Hydrochloride, 2-[3-BTomo-2-(2- 

methoxyethoxy)phenyl]-43-dihydro-lH-iinidazo]e Hydrochloride. 2- 
(5-Iodo-2-methylphenyl)-4.5-dihydn>-lH-iinidazole Hydrochloride, and 
2-<2-Butylthio-5-nitn)phenyl>4t5-dihydro-lH-imidazoie. 
^ 20 16. A compound as described herein above by any one of the 

Examples. 
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Continuation of Box 1.2 
Claims Nos.: W6 (partially) 



The initial phase of the search revealed a very large number of documents 
relevant to the issue of novelty. So many documents were retrieved that 
it is impossible to determine which parts of the clalm(s) may be said to 
define subject-iaatter for which protection might legitimately be sought 
(Article 6 PCT). 

For these reasons it appears impossible to execute a meaningful search 
and/or to Issue a conplete search report over the whole breadth of the 
above nentlonned claims 

The applicant's attention Is drawn to the fact that claims, or parts of 
claims, relating to Inventions In respect of which no international 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
Is advised that the EPO policy when acting as an International 
Preliminary Examining Authority Is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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